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Cf you say, “steel is essential for ships?’ But 
what about the facilities with which ships are being 
built faster and better. The steel in buildings and crane 
trestles .. . the steel shells around concrete piles buried 
in the mud to provide safe foundations for trestles and 
shipways . .. innumerable other objects and shapes that 
provide and support the facilities . . . all of this is essen- 


tial steel. Every war industry needs steel of one kind or 


SCOPE OF RAYMOND'S ACTIVITIES 
includes every recognized type of pile foundation —concrete, 
composite, precast, steel, pipe and wood. Also caissons, con- 
struction involving shore protection, ship building facilities, har- 
bor and river improvements, and borings for soil investigation. 


another to facilitate the building of weapons or mate 


To avoid the use of steel for these essential purpose 


to attempt to use unsuitable substitute materials or m4 


ods, is uneconomical and often unsafe. To claim thiqa @ 
steel, regardless of its kind, should be reserved # Ld ai, 


weapons and material reveals lack of information. Itis 


wise use of available steel for essential facilities, 3" 


as essential products, that will help win this war ™ 
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FREEDOM IS NOT FREE~IT IS PRI 


Up from the log pond into the sawmill. Wood is contributing 
to victory on every fighting front. At home, lumber prefab- 
ricated under the TECO Connector System of timber engi- 
neering has replaced metal in thousands of heavy war 
structures such as the aircraft assembly plant shown above. 
Engineered timber is destined to play a leading role in the 
reconstruction era to come. You, also, can design in timber 
with TECO—for strength, durability, and economy. Write 
today for our literature, 


NATIONAL MANUFACTURERS OF TECO TIMBER CONNECTORS AND TOOLS 
WASHINGTON, D. C. PORTLAND, OREGON 


27,000,000 Feet of Lumber 


Giant, engineered timber trusses of the world 
largest timber-built factory, designed by The Austin 
Company, of Chicago, engineers and builders. 
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TIMBER ENGINEERING COMPANY 
, WOOD GOES TO WAR — An MGM Technicolor short by James A. Fitzpatrick. Ask your theater when you Can se i 


N objective view of one of our professional prob- 
Aw may be more clearly obtained by an analysis 

of a similar but impersonal situation. In con- 
sidering the past and future of engineering let us seek 
the parallels to be found in a modern midwestern city. 

St. Louis has a long and interesting history and has 
always been an important factor in the commerce and 
culture of the mid-continent area. Today, the visitor 
to it may conclude that the city is respectable, useful, 
pleasant or beautiful, depending upon which part he 
views. The city is easily divided into three parts: 

|) the river front, (2) the old city along the river, where 
some of the earliest buildings still stand, and (3) the 
modern city. 

Pitiable Decline.~ The river front, today, is not pleasant 
or beautiful, nor is it especially respectable, but it is 
suseful to a certain degree. Here the old city has become 
fa dirty, disreputable slum only lightened by a few spots of 
historical interest. Here still stands the Cathedral 
where services have been held for over a hundred years. 
Here is the home of Eugene Field, the children’s poet; 
the home of the Dent’s where U. S. Grant was married; 
a formerly palatial hotel which is now a twenty-five-cent 
flop-house; the Old Court House, where the Dred Scott 
ease was tried; and the site of the old Astor fur market. 
In these places events occurred which influenced the 
culture and economy of the whole country. From this 
Same area came the income, the intellectual and spiritual 
stimulus which created the admirable modern city of 
St. Louis with its hotels, its auditorium, its parks and 
museums 
Building on a Notable History.~Planners of the future 
St. Louis no doubt realize the debt owed the old city. 
But this recognition does not lessen the absolute necessity 
' wiping out the filthy slums and making this area 
Habitable, useful, and respectable, and in keeping with 
he rest of the modern city, and so to develop this area 
bri iat it will not soon again become a slum. 

; jumber Engit eering in the United States, like the city of St. 
pouis, is over a hundred years old and has had a glorious 
ast. It has contributed more than its share to the 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


The Slums in Engineering 


Adapted from a Talk Before the Society's Student Chapter at the University of Nebraska 
By Roy M. Green, M. As. Soc. C.E. 


CoNSULTING ENGINEER, PRESIDENT AND MANAGER, WESTERN LABORATORIES, INC., LINCOLN, NEBR. 


development of commerce, culture, and the economic 
welfare of the whole country. Along with the engineer- 
ing activities of the past, have grown the professional 
engineering societies, whose members live in the modern 
city of engineering. But, unfortunately, it also has its 
slums. 

Professional Growth Unfettered.~In the past, civil 
engineering has been a truly individualistic effort. Many 
of its notable achievements bear the stamp of single 
individuals. During the period of our country’s ex- 
pansion, the work of the civil engineer had a romantic 
attraction for young men as it offered adventure in the 
development of new lands and new enterprises. Also, it 
was possible for a man to realize his ambition to become 
a civil engineer even though he had never attended an 
engineering college. 

Many of the older men of our generation blazed their 
way upward by their own intelligence, energy, vision, 
and industry. Because engineering was attractive and 
our country believed in freedom of choice, young men 
entered its portals who had little native ability and a 
very meager grasp of mathematics and the physical 
sciences, and no conception of the essential requirements 
for success. 

During the period of expansion of many activities in 
engineering, those directing it have permitted, and even 
encouraged, literally thousands of meagerly equipped 
persons to enter the sub-professional ranks, with no 
apparent regard for the future effects on the profession 
and on the generation that was to follow. 

Self-Styled “‘Engineers’’ Multiply.~This influx of 
sub-professional employees was at flood tide during the 
expansion of road construction in the United States. I 
know of no state highway department that did not take 
this easy way of getting its sub-professional work done. 
The same departments released great*numbers of these 
men during the recent depression. These men later 
presumed that they were civil engineers; or, if more 
modest, only claimed to be highway engineers. 

The war construction program and the draft have 
temporarily placed these men so that all who are even 
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meagerly competent are busy. At the present time, 
however, we find our educational institutions giving a 
great number of ‘war training courses’ to teach some 
particular detail of engineering. In some instances 
students are led to believe that these ‘‘courses’’ are pre- 
paring them for entrance into the profession after the war. 
This will inevitably again flood the ranks of the sub- 
professional workers in engineering. 

Except in periods of great expansion, this multitude, 
only competent to do sub-professional work, creates such 
a condition of congestion in the sub-professional field that 
it should be called “the slums in engineering.”’ Every 
young man who enters the profession must first work 
in a sub-professional capacity and must compete with 
this large and poorly prepared group. Unfortunately, 
many of them are graduates of our engineering colleges 
and no doubt have assumed that their education was 
complete when they received their degree. 

First Face the Problem of Slums.~Every professional 
engineer in the United States and every young man who 
enters or contemplates entering the profession should 
recognize there are slums in engineering. He should not 
be satisfied to live in these slums or even permit the 
slums to remain longer than the time necessary to 
eliminate them. 

Are we doing everything possible to solve this prob- 
lem? The Engineers’ Council for Professional Develop- 
ment, of which the Society is a cooperating agency, is 
directing attention to a part of this problem. The 
approach of the E.C.P.D. is broad and comprehensive 
and includes a program for (1) the guidance of boys 
wishing to take engineering courses; (2) the accrediting 
of engineering curricula; (3) assistance to junior engi- 
neers, or professional development; and (4) professional 
recognition. Does the engineering profession recognize 
that there are slums in engineering? Engineering 
educators, as a group, are not zealous in pointing it out, 
but appear rather to avoid the subject. The E.C.P.D. 
program seems to be very conscious of it but does not 
present it as vividly as it should. Engineering em- 
ployers, in the past, have ignored it in most instances. 
It is heartening to know, however, that many heads of 
engineering organizations of wide scope are now at- 
tempting to take only employees who have a basic back- 
ground which will permit them to advance if they 
apply energy, intelligence, and studious attention to 
their work. 

Attempts to Eliminate Slums?~It is difficult to find 
evidence of any well-conceived effort to eliminate these 
slums by the educators, the professional societies, or the 
individual members of these societies. This is a very 
difficult problem, and a solution should not be attempted 
by creating a condition whereby boys are deprived of their 
freedom of choice in their life work. The difficulty of the 
problem, however, should not be cause for delay in 
attempting its solution, even though that solution may 
not be of value to the present generation. 

The young man entering the profession at this time 
should, therefore, be well aware of the fact there are 
slums in engineering, that these slums may become even 
more distasteful than they have ever been. He should 
be well aware that he must live in them for a certain 
length of time before he can be accepted in the ranks of 
professional engineers. He should also be well aware 
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that he will be sure to remain in the slums if he assum. 
that he is prepared for engineering work simply becay 
he is a graduate of an engineering college. The deyel,, 
ments in engineering have been so comprehensive jy th 
past twenty-five years that a graduate, after four ye... 
in college, may have a background for entrance into ¢) 
work today which is no more complete than that of » 
who had a good knowledge of mathematics and a williy 
ness to work, who was entering the field forty years ay 
Civil engineering is, therefore, still a truly individyalic); 
activity, and a man rises in the profession by his o,, 
intelligence, energy, vision, and industry. } 

Nebraska Section Attacks the Problem.~The period 
sub-professional activities of the young engineer m 
very well develop into a period of discouragement a» 
final failure. Men going through this experience oft,; 
need the interest of older men in the profession. The, 
are very few men who have achieved anything in the; 
professional work who cannot look back and point 
some older man who took askindly interest in their wor 
and thereby influenced their professional developmen: 
These instances of assistance have usually been accident, 
and the result of chance. Why cannot. this type 
attention be deliberate? Such a program has bee 
tried in the Nebraska Section in an endeavor to provic 
in the most natural manner, a personal adviser fo 
graduates becoming Juniors. 

This program was started a little over a year befor 
December 7, 1941. The war has disrupted it from th 
point of view both of the corporate members and of th: 
Juniors, but some good may have been done. 

Specific Helps to Juniors.~Some of the earliest 
problems of ethics have been presented by individu 
Juniors and have been given a careful discussion | 
their personal advisers. Inquiries have been receiv: 
seeking advice on books to be studied in order to in 
prove the equipment of Juniors. A committee of a Loca 
Section can more easily find men to advise on proper 
reading than can the Junior himself, and the bibliog 
raphy of E.C.P.D. has been helpful. Corresponden 
has been carried on by corporate members with Juniors 
in active service with the U.S. Army, and the younger 
men have expressed their appreciation of this interest 

These are rather intangible evidences of the valu 
such a program, but its worth, like that of all person 
programs, cannot be definitely established in a 
statistical way. 

These Problems Are Persistent.~The corporate mem 
bers of the Society may well ask themselves two ques 
tions. Should we try to work out some method | 
which we can ultimately eliminate the slums in enginee! 
ing and make the sub-professional activities of ow 
younger men the proving period which will really ¢ 
velop rather than endanger them? Is it worth while 
pay more attention to the personal development of © 
young men who are in this period of their careers 
These are questions for today, for next year, and ! 
years to come. 

The young men might also ask themselves a questi" 

“Have I the courage, intelligence, energy, vision, “ 
industry to help clean up this bad situation by develo 
ing myself rapidly, so that I will have to remain in st 
professional work only as long as is required to ©" 
professional recognition?” 
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Norfolk and Western Railway Reconstructs 


Roanoke 


Coal Shipments Are Facilitated by Five-Million-Dollar Project 


By Franx P. Turner, M. Ao. Soc. C.E. 


PRINCIPAL ASSISTANT ENGINEER, NORFOLK AND WeEsTERN Company, ROANOKE, VA 


( YREATLY reduced classification time has been tarders are features of the remodeled yard. As explainea 
I made possible by the new facilities of the Norfolk by Mr. Turner, a total of 47 classifications is possible 
and Western's Roanoke, Va., freight yard. A100% from the hump. Mr. Turner's paper was originally 
increase in the number of classification tracks, im- presented before a meeting of the Virginia Section of 
proved hump facilities, and the installation of car re- the Society. 


NE of the largest improvements undertaken by The grading for the new classification yard was done 

railroads in recent years is the remodeling of the without interference with existing tracks or the operation 

Roanoke Yard of the Norfolk and Western Rail- of trains. In widening fills for a distance of approxi- 
vay. To achieve complete modernization, electro-pneu- mately one mile, it was necessary to change about 1,000 
matic car retarders were installed for the control of ft of the channel in the Roanoke River to provide space 
umped cars. This car retarder layout on the 50 classi- for additional tracks. 
fication tracks is now demonstrating its worth in the During the period when grading for the new facilities 
ficient handling of the present all-time maximum traffic was in progress, a large quantity of concrete work was 
ncoal, time freight, and miscellaneous freight. 

The new yard (Fig. 1) also contains, to serve east- 
ound traffic, two groups of receiving-yard tracks, each 
track with capacity for trains of 110 to 130 cars. Coal 
trains from the West are usually made up of about 100 
is. The total capacity of the receiving yard is 2,430 
ws. A two-track hump connects this receiving yard 
vith the classification yards, where two groups of tracks, 
vith a capacity of 24 to 40 cars on each track, extend 
st to departure yards. A parallel running track is pro- 
ided along the south side of the yard. 

For westbound traffic, a 10-track empty-car yard has 
een added on the north side of the eastbound receiving 
ard. Each track has capacity for a 155 to 160-car train. 
the total capacity of this yard is 1,565. 

An enlarged and revised engine service yard provides 
eght 12-in. standpipes, ash pits and hoists, inspection 
pits lor locomotives, coaling station, and washing plat- 
ms. In this yard also are covered inspection pits for 
making light repairs and adjustments, a wash and locker 
‘vem lor employees, enginemen’s register building, and a 
‘ervice building for car inspectors. 

_peration of the yard has been speeded up by the in- 
“alauion of several new facilities. A communications 
‘Ystem now transmits instructions from the yardmaster 
° the humpmaster, and from the humpmaster or con- 
‘uctor to the car-retarder operators, to the humping lo- 


; —— ind to men in the classification yard. Two 

new 300-ton capacity, 4-section, track scales are equipped A Coat TRAIN APPROACHING THE HUMP FROM THE 
ene weighing. Floodlight towers light all the lad- EASTBOUND RECEIVING YARD 

Lacks 


switches, and other facilities. The Two Tracks in Center Are the Hump Tracks 
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Fic. 1. New ROANOKE YARD OF Water Treating Plant Westbound Main Line 
NORFOLK AND WESTERN RalIL- P Westbound Round House 
, ngine Service Em 
WAY, ROANOKE, VA s Yard vod | of J - 6 Tracks Car Repair Yards 
Emer ency Auxilliary Classification Yard 
—< 10 Tracks Westbound Receiy 
i Classification ona 
2 000 000 -Gation Departure Yard 
Storage Reservoir ~ Underpass 
10 Tracks E ~ 
ens THIS AREA \ Tracks 
Eastbound Receiving SHOWN IN FIG. 2 Yard. 47 Tracks / 
Westbound = To Nery 
a racks 
po a orwarding Yard Freight Dep, 
0 1 2 3 In the operation of the Norfolk and Western's Port 


Eastbound Mein Line Scale in Thousands of Feet 
completed. This included the extension of an arch cul- 
vert under the eastbound receiving yard, the extension 
of a street underpass which runs beneath the hump, and 
an underpass for the use of employees and trucks enter- 
ing the shops and storehouse. 

Electro-pneumatic car retarders (Fig. 2) control the 
speed of cars as they enter the classification yard after 
passing over the hump. On each of the two tracks pass- 
ing over the hump there is one short retarder above the 
scale, one of intermediate length below the scale, and a 
long one on each of the two diverging tracks that lead 
into the north and south classification yards. Four re- 
tarders in each yard then control car speed into the clas- 
sification tracks. 

The approach grade to the summit of the hump ts 
2.4%). East of the apex of the hump, a down grade of 
—2.6°% carries the cars to the scales which are on a 
—0.75°> grade. A slope of —3.77%) carries cars away 
from the scales to the classification tracks. Here the 
slope is reduced to 0.232, which maintains the desirable 
speed. Inasmuch as all types of loaded cars, as well as 
empty cars, are classified in this yard, the layout of 
tracks and profile grades has been arranged so that with 
the use of car retarders the speeds that have been found 
to be most desirable for the complete filling of all 
tracks and for coupling without damaging the equipment 
can be maintained. 


Cars Down tHe Hump to EastBouNnpD CLASSIFICATIC 


Retarders, Track Scales, and Operators’ Houses Shown 


mouth yard, it was definitely established that the mo 
satisfactory non-accelerating grades on straight line 
or light curves, for the movement of cars in the classif 
cation yard, after passing the last retarder and for coy 
pling to the car ahead, without damaging equipmen 
varied from 0.15 to 0.20%. The grades on the Roanok 
classification tracks conform in general to those figures 

On the lower end of the.classification and departur 
tracks, the average down grade varies from 0.6% 
0.7%, continuing to the yard limits. In order, therefor 
to keep cars from rolling over on to these grades, after 
passing the last car retarder, a grade of +0.42% on al 
classification tracks was introduced. In case the spe 
of any car proves to be sufficient to roll over the advers 
grade, handplaced skates are used to stop it while 
certain tracks derailers have been installed for the sam 
purpose. 

Three towers are required to operate the retarders 
Tower “A” is so placed that the operator can obsery 
each car as it is uncoupled in passing over the hump, regu 
late the speed, and set the power-operated switches 
The cars pass through the 10-cylinder retarder (34 it | 
in. long) above the scale, the 22-cylinder retarder (72 fi 
6 in. long) directly below the scale, and the 32-cylinder 
retarder (103 ft long) on the main leads to the north and 
south groups of tracks. The judgment of this operator 


determines what air pressures should be used in each cas 
depending upon the type of the car and the amount of its 
lading. 


Operators in towers ““B’’ and “C”’ each control 
the speed and switching of the car as tt 
passes through one of the four 22-cylinder 
retarders, each 72 ft in length, that ar 
located on the tracks leading to groups «! 
5 or 6 classification tracks. 

The retarders and switches are operate’ 
by compressed air machines which are co! 
trolled by electric contact. An air cyl 
der of the retarder, with appropra! 
levers, applies the pressure to brake shies 
against both sides of the car wheel. Ex 
cylinder applies the power to a shoe" 
3 in. long. 

In his position at the apex of the hum 
the humpmaster has direct contro! 
cars as they move over the hump and ar 
classified according to the switch is 


His instructions can be communicatec 


the humping engine working on the " 
ceiving yard, through a system of lou: 
speaker telephones installed on each hum 
ing locomotive, in each retarder towe 
and at designated points in the recetvi™s 
yard. Sending and receiving equipm 
is located in the hump office and im eac® 
the humping locomotives. Thus 
may be delivered by electrical ¢ 
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meoming train delivers 
his switch list containing 
the car initials, number, 
iding, and weight, to the 
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the locomotive. The 
waneman is also guided by 
ts known as “humping”’ and 
repeate! signals, located on 
oles spaced at intervals. The 
wipment consists of one hump 
nal and four repeater signals 
*yoth north and south receiv- 
yards. There is also a 
ammer signal in the classifica- 
ny os which provides for con- 
ae} , locomotive when it is 
st fe for it to pass down 
into this yard. 
rhe weighmaster and the 
-ardmaster share an office near 
the apex of the hump. It is the 
responsibility of the former to 
se that each car is weighed and 
the weight recorded on the mo- 
tion weighing track scales. Each 
vale has a weigh rail section 
vith a net length of 72 ft, con- 
nected to approach rails by in- 
termediate flexible rail sections 
nd easer joint bars. This pre- 
nts operating cars over open 
nts and eliminates vibration 
irom weigh-bridge to scale knife 
ivesand levers. Each scale is equipped with timing devices 
insure proper operating speeds when cars are weighed. 
The length of the weigh rail is such that the longest 
7 may remain on the scale the minimum time speci- 
ed to obtain the correct weight without delaying the 
speed of operation. Cars that do not require weighing 
ire diverted over the dead rail track, which likewise 
rosses the scale and leads directly on to the rails be- 
low the scale. From 1,800 to 2,000 cars are handled 
ind classified in 24 hours, and about one-third of these 
we weighed. The capacity of the facilities is actually 
greater than this. 
How the facilities are used can be illustrated by tracing 
the movement of one train through the yard. At the 
extreme west end of the Roanoke improvement, a main- 
line train enters the receiving yard. The yardmaster and 
humpmaster determine which track the incoming train 
hould use, and the switches are thrown accordingly. 
he train moves eastward into the receiving yard until 
locomotive approaches the clearance point at the 
ist end of the receiving-yard tracks. At that point the 
ngimeman is relieved and the hostler moves the locomo- 


tive to the roundhouse. 


The conductor of the 


wdmaster at the scale 
louse. This switch list 
‘immediately teletyped 
n the yardmaster’s office, 
iid one copy furnished 

the humpmaster 


Car RETARDERS ApPpLy A BRAKE SHOE TO BoTH 
Sripes oF ALL WHEELS 
Operators in Tower Control Pressure Applied to 
Brake Shoes 
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each car-retarder operator in the 
towers for classifying the cars 
as they pass over the hump into 
the classification yard. 

Behind the incoming train of 
cars, the humping engine enters 
the receiving yard and upon in- 
structions from the humpmaster 
pushes the train out of the re- 
ceiving yard and over one of the 
humping tracks at speeds of ap- 
proximately 2'/, miles an hour. 
Each approaching car is un- 
coupled as it passes over the 
hump and glides down the steep 
grade leading eastward. 

The 2.6°% down-grade causes 
the car immediately to increase 
its speed and asit passes through 
the 10-cylinder retarder, speed 
is reduced, provided it is exces- 
sive, until this car passes across 
the scale at approximately 5 
miles an hour. The speed of 
each car that is weighed is so 
regulated that the weight is ob- 
tained before the front wheel 
of the car passes off the weigh 
rail, and likewise before the 
front wheel of the following car passes on to the weigh 
rail. 

In the classification yard, the arrangement of tracks 
provides for a total of 47 classifications. The cars for 
several destinations on any given division are so ar- 
ranged as to be conveniently made up into trains for that 
territory by the minimum amount of shifting through the 
four departure tracks at the end of each of the two groups 
of classification tracks. Cars are likewise grouped for 
convenient forwarding to the Roanoke freight house, de- 
livery to industries in Roanoke, and to the Roanoke car 
shops. 

The locomotive water supply at the shops has been 
improved by laying approximately 2,000 ft of additional 
18-in. and 14-in. cast-iron pipe lines. These supply the 
new arrangement of standpipes. The arrangement is 
such that in any part of the shop yard an abundant sup- 
ply of water is available. 


ENGINE SERVICE TRACKS AND FACILITIES 


One of the most important elements that has con- 
tributed to the increased capacity of the Roanoke yard is 
the enlargement and redesign of engine service tracks 
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304 
and facilities for servicing locomotives 
(Fig. 3). This engine terminal was designed 
originally for the handling and turning of a 
maximum of SO locomotives per 24-hour 
day. The original plans included a 
second roundhouse and turntable when 
business increased so that more engines 
had to be turned. 

Shortly after the present war broke 
out, increases in business made it neces 
sury to turn more than 100 engines a day. 
But during the interval between 1915, 
when the original facilities were planned 
and built, and 1940, the locomotives had 
changed greatly. When engines of the 
type in common use in 1918 came in from 
a road trip, it was usually necessary to 
put them in the roundhouse and do some 
adjusting and repairing before they started 
another trip. By 1940, most of the work 
through this terminal was being done by 
modern engines, equipped with roller bear- 
ings and all the other latest improve 
ments. When such an engine comes in 
irom a run, it needs only to have its 
lubricators filled, its ash pans dumped, and 
sometimes its fire cleaned; and to be given 
a light cleaning to keep up its ‘‘morale,’’ also a new supply 
of coal and water. It is then ready to go back to work. 
Where the proper facilities exist, all this can be done very 
quickly outside the roundhouse. 

In order to service these modern types of locomotives 
properly and promptly, the layout of the engine terminal 
was revised so as to provide an ‘‘assembly line 
The incoming engine passes from the receiving track over 
an inspection pit, where it is given an underneath, side, 
and overhead inspection and its needs listed; thence to 
an ash pit where its pans are dumped and fire cleaned, if 
necessary; thence to a washing platform where it can 
quickly be given a hot bath and rubdown; thence to the 
turntable; thence to a service house where, protected 
from the weather, it can quickly receive the necessary 
lubrication and small adjustments, for which roundhouse 
facilities are not necessary; thence direct to a standpipe 
and coaling station; and thence on to the outgoing track 
ready to start another trip. The terminal time of the 
engine is thus greatly shortened, an important advantage 
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An ENCLOSED INSPECTION AND REPAIR Pit IN THE NEw ENGINE SERVICE Yaz a 
Cooling Station in Background elv low 
the av 
ties which have enabled the Norfolk and Western, wit! ction di 
its present unprecedented volume of traffic, not only ' Fontan: 
take care of its own locomotive requirements, but also | ent to 
undertake in a substantial way the overhauling and: ige 
pairing of locomotives for less completely equip» 1 the si 
neighbor railroads. servoir \ 
’ system. The quantities of materials excavated and moved ; re-ft, ec 
connection with the grading for the new yard amount racticall 
to over 1,623,000 cu yd of excavation of all classes, a: 710, and 
the masonry required the mixing and placing of | sed at pl 
11,000 cu yd of concrete, leaving out the foundations project 1s 
some of the buildings not yet completed. The new tracks th five « 
and track changes required the use of 350 frogs, yon tl 
switches, and about 17,000 gross tonsof rail. The entire wer pro 
of the rmprovements will be approximately $5,000) average 


The planning and construction of these improvements 
were directed by the Engineering Department of ¢! 
Railway Company, under W. P. Wiltsee, M. Am. So 
C.E., Chief Engineer, in cooperation with and on adv 
from the Operating, Transportation, Motive Power, «1 
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for engines making two or three road trips every 24 hours. Signal departments of the Railway Company. The fi requireme! 
By means of these improvements, this terminal, origi- work was supervised by O. V. Parsons and W. H. Betts ture comy 
nally designed for turning a maximum of 80 locomotives Assistant Engineers, and J. P. Maloney, Resident Eng nducive 
a day, is now comfortably turning well above 120 engines’ neer. The engineers for the Union Switch and Sig: should be | 
a day and without increasing its basic coal, water, turn- Company participated in the design and selection tions suc 
table, and roundhouse facilities. It is these improved grades for the classification tracks and the location embedded 
locomotive manufacturing, repairing, and servicing facili- the car retarders, which were furnished and installed | tches, w 
‘ rac als > CON ment anc 
Cy WATER TREATMENT 7 that company as was also the com = and 
|Washané munications system. The contrac! ction, a 
TOR House for the grading of the new yard itive pr 
the Ralph E. Mills Company,  SUTeSSeS 
= ‘ » principal part of th the conc 
concrete work, water pipe lines, a 
ge = drain pipes, the contractor was M ve suffi 
= Hudgins, also of Roanoke. The cv! ite both 
— tractor for the foundations and som energy dis: 
= t around of the engine service buildings pe neces: 
72 = Ty Refuse Car Track-==*, | B F Parrott and Company, ol Roanoxt Capab 
100 200 3007 J. P. Pettyjohn and Company, ag, 
re = — Lynchburg, Va., constructed other ser\ rangeme 
——— — ice buildings, and Martin Brothers Wer sta 
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storage developments men- 
tioned in the initial article 
‘ this series, three are located in 
she wide valley between the Cum- 
berland and the Smoky Mountains, 


Tennessee Valley 


celerated schedule. 


| Fontana, are in gorges where 


rapacity in reservoirs within such 


pes, the impounding structures 
must necessarily be of relatively 
reat height. From the economic standpoint, however, 
this disadvantage is compensated for by the compara- 
ely low cost of reservoir rights and adjustments, and 
the availability of a substantial head for power pro- 
tion directly at the dam. 
ntana Dam is in the rugged mountain section ad- 
ent to the Smoky Mountain National Park. The 
nage area of the river at the site is 1,571 sq miles, 
i the stream flow averages 3,970 cu ft per sec. The 
reservoir will have a usable storage capacity of 1,200,000 
re-ft, equivalent to 429% of the average annual flow. 
ractically all of the drop between the reservoir, at EI. 
710, and the mouth of the Tennessee, at El. 310, will be 
ved at plants now existing or under construction. The 
roject is strategically located for integrated operation 
th five existing developments of the Aluminum Com- 
ny on the Little Tennessee watershed and will increase 
wer production by 2,000,000,000 kwhr during a year 
f average stream flow. 


CONCRETE DAM DOMINATES SITE 


The dominant element of the project is the main dam 
ntaming 2,600,000 cu yd of concrete, scheduled for 
lacement in 14 months. Consequently the essential 
juirement of the design was to provide a simple struc- 
ture composed of convenient-sized identical elements 
uducive to large-scale mass production methods. It 
hould be free from localized compli- 
tions such as sluice conduit liners, 
embedded parts, or river-diversion 
otches, which require special treat- 
ment and retard the tempo of pro- 
uction, and should have simple 
positive provision for the limitation 
‘Stresses due to temperature change 
the concrete. 

At the site the valley does not 
ve sufficient width to accommo- 
ite both a power station and an 
uergy dissipation structure of the 
pe necessary for an overflow spill- 
ray capable of passing the maxi- 
um design flood. The adopted 
rangement, Fig. 1, places the 
"Wer station at the toe of the dam, 
‘nd this structure, with the adjacent 
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The Design of Recent TVA Projects 


V. The Fontana Project 


By Carvin V. Davis and Avotr A. Meyer, Members Ao. Soc. C.E. 
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fF the five main tributary A S part of the emergency power pro- 

gram for national defense, the canyon floor. 
Authority started in 
1942 to construct the Fontana project on 
the Little Tennessee River under an ac- 
The development is 
d the remaining two, Hiwassee about 60 miles above the mouth of the the use of an intake structure, power 
river, a short distance above the head tunnel, and surge tank, but requires 
e river passes through the moun- of the existing Cheoah Reservoir. With 
»ins «6To obtain sufficient storage @ maximum height of 470 ft, the dam 
a will be (1944) the highest east of the constitute the only local impediment 
row valleys with steep river Rockies. The first article of this series 
appeared in the March issue. ing. 


switchyard, occupies the width of the 
All the available head 
down to the Cheoah pool is utilized 
by a tailrace channel excavated in 
the bed of the river. This results 
in a more economical layout than 


the embedment of three penstock 
liners in the dam. These, however, 


to a program of high-speed concret- 


The location chosen for the power 
station requires that all outlet works, temporary and 
permanent, be removed from the main dam; but this 
feature results in practically complete conformity with 
the basic requirement that the structure be simple and 
free from all conduit liners, diversion notches, and 
specialized local treatments that cause such dispro- 
portionate delay in concrete placement. Two tunnels 
of 37-ft bore through the left abutment permit construc- 
tion with a single diversion stage. These tunnels are 
then converted to function as the outlet from the main 
spillway. This spillway and its sluice gates are located 
in the low concrete structure built along the top of the 
ridge at the left abutment. 

Similarly, railroad access between the siding con- 
necting to a main line upstream of the dam, and the con- 
struction yards, downstream from the dam, is secured 
through a rock tunnel at the dam site in order to avoid 
all interference with excavation and concreting opera- 
tions. After this tunnel has served its purpose as a 
traffic artery during construction, it will be converted 
to act as a permanent low-level outlet. 

The main dam is a gravity bulkhead section with a 
maximum height of 470 ft and a length at the crest, ex- 
clusive of side abutments, of 1,750 ft. The rock at the 
site consists of quartzite and phyllite, with many inter- 
mediate gradations. The formation as a whole is of very 
great strength, the quartzite testing over 22,000 Ib per 
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sq in. and the phyllite over 12,000 Ib per sq in. in com- 
pression. However, there is considerable jomting in the 
rock, and weathering along the joints to appreciable 
depths. For this reason consolidation grouting over the 
full area of the foundation is necessary. Near the up- 
stream face a grout curtain extending 150 ft below the 
foundation is provided. Back of this curtain drain holes 
3'/p in. in diameter, 10 ft on centers, extending 50 ft 
into the rock, will relieve uplift pressure and drain seep- 
age water into the gallery. 

The dam section, Fig. 2, is a triangle with a down- 
stream back batter of 0.76 and the apex 2 ft above 
maximum surcharge pool elevation. The upstream face 
is vertical except for a 5-on-1 batter for the lower 100 ft 
above the rock in the maximum section. The maximum 
principal stress from cantilever action is 510 Ib per sq 
in. Based on an ultimate allowable load of (600 + 
().65p) Ib per sq in., the shear friction safety factor is 6. 


JOINTS REDUCE TEMPERATURE STRESSES 


The dam is divided into blocks by transverse con- 
traction joints 50 ft on centers and by three temporary 
longitudinal joints 83 to 103 ft on centers. The longi- 
tudinal joints are introduced as a means of reducing 
tensile stresses developed as the dam cools from its 
maximum to its final stable temperature. 

In general the means of limiting tensile stresses from 
shrinkage follow the procedure developed by the Bureau 
of Reclamation for large dams. The highest stresses 
occur near the foundation, where the restraining in- 
fluence of the rock prevents any yielding to relieve vol- 
ume changes. Above the foundation the stresses grad- 
ually decrease. The distance at which they become 
negligible is a function of the base length of the dam 
block. By introducing these longitudinal contraction 
joints, the restrained zones are substantially reduced. 
In a dam without such joints, there would be a substantial 
restraint caused by the foundation in 50% of the volume. 
With these joints, the influence of foundation restraint is 


GENERAL SITE PLAN OF FONTANA DAM 


ing schedule, and } 
artificial cooling of th, 
concrete placed with, 
these restrained area 
shrinkage stresses gy, 
kept within safe limits 
In order to permit r, 
constituting the com 
ponent sections of th, 
dam into a structural ynj: 
before applying reseryoj; 
load, a cooling system ; 
extract all heat abow 
final stable temperatur, 
is being installed through 
out the concrete mass 
Cooling coils made up o/ 
thin-walled steel tubing 
1 in. in outside diameter 
17 gage, are being placed 
at the bottom of each lift 
The typical lift is 5 f 
high, although during tly 
warm season 2'/,-ft lifts 
are being used in high) 
restrained zones. Th 
standard spacing of th 
cooling coils is 6 ft 3 in 
but closer spacings are used in highly restrained zones t 
reduce temperature rise and, hence, subsequent tempera 
ture drop. Normally river water is used for cooling 
refrigeration plant of 250-ton capacity is, however, pr 
vided to supplement this and to function under co 
ditions requiring colder water than may be availabk 
from the river. 
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TWO TYPES OF KEYS ADOPTED 

For the keys in the longitudinal contraction joints 
which have to transfer shears across the joints alter 
grouting, two types have been adopted, as shown | 
Fig. 2. At the two downstream joints, where high shear 
stresses prevail, the keys are shaped to obtain high eff ng shaft 
ciency. But because moving of the forms to which thes is the lin 
deep keys are attached involves extra expense during The upp 
construction, a simpler but less efficient key was adoptec 
at the upstream joint, where stresses of much lower " 
tensity have to be transferred. As the upstream jou 
represents more than half the joint area, it is evident 
that a worthwhile saving is effected by using the two di 
ferent types of keys. 

The transverse joints are to be left permanently ope! 
as contraction joints, except that in a zone approximate! 
40 ft high, near the base, all joints will be keyed an 
grouted. This small amount of joint treatment 1s cot 
sidered helpful during the grouting of the longitudina 
joints. In a small area near the upstream face the grou’ 
ing zone is extended to El. 1,400 in order to seal the jom's 
effectively where maximum reservoir pressure 1375¢ 
Above the grouting zone, two copper seals are used 1" 300-Ton Cran 
contraction joints. Between the seals an open he le S-l é 1312 
in diameter is provided which could be used for “ 
asphalt stop in case of seal failure. In order to facilitat 
inspection and possible repair work in the sealing 20% ne 
there is a shaft 3 ft in diameter back of the seals. - ~~ /50y 
relieve uplift pressure within the concrete itseli, formes es 
holes, 8 in. in diameter, spaced 10 ft on centers, are pi 
vided over the full height of the dam. 
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rhe mass concrete contains about 
reful OS bbl of cement per cubic yard, 
our od the face concrete approximately 
by “) bbl. Because of war conditions, 
the  low-heat cement is available, and 
thi: ry pe B modified” portland cement 
reas being used throughout. 

are Coarse and fine aggregate are 
ts orocessed from rock quarried about 
t re » mile below the dam. The con- 
om sete is being placed to El. 1,475 
the fr m a trestle located between the 

nit two upstream longitudinal joints. 
rvoir rhe trestle will be raised later to a 
m t sigher level to complete concreting 
bove . “the top of the dam. This main 
tur trestle is supplemented by a smaller 
ugh d shorter structure near the toe of 
nass the dam. : Fontana Dam LooKInG UPsTREAM FROM LEFT BANK 
Ip ol Regulation of the reservoir level Penstocks Nos. 1 and 2 Being Erected and 100,000 Cu Yd of Concrete in Place 
bing s provided by the outlet works, to 
eter conform with the requirements of . 2 : 
laced operation for flood control and for the safe discharge of fully shaped funnel section designed, in accordance 
vlift the maximum flood to be expected. This design flood with extensive tests in the Hydraulic Laboratory, to 
5 ft is based on an assumed storm with a runoff of 10in.in guide the water without disturbance from the gates or 
g the bout four days, resulting in a peak inflow of 239,000 cu the sluices, or both, to the standard round section. To 
lifts per sec, Which equals 6,000 + ‘drainage area. avoid choking of the flow mn the shaft, the round section 
ighh Maximum controlled reservoir level is at El. 1,710. 15 reached only at El. 1,482, which is 228 ft below the 
The Reservoir adjustments provide for a surcharge of 10 ft normal pool level. 

: th ibove this level. This surcharge permits the storage FOUR TAINTER GATES DESIGNED TO SECURE EFFECTIVE 
oil of 115,000 acre-ft. It will allow the flood crest to be so OPERATION 
es t timed that it will not add to the crest in the main river te 
pera ut will reduce the discharge for the maximum flood = The four Tainter gates are set to form two converg- 
A inflow to 199,000 cu ft per sec. ing spillway sections to give optimum conditions at the 
pr It has already been noted that all outlet works are funnel transition. These gates have individual hoists, 
Cor removed from the main dam. Sections through the three but a single motor-operated or hand-operated auxiliary 
labl groups of structures provided are shown in Fig. 3. handles each pair so that gates will always be opened the 
(he main spillway gates and sluice outlets are located same amount, and flow into the funnel will be symme- 
ver the two diversion tunnels. Two 35 by trical. The gates are pro- 
)-{t Tainter gates, and three 5-ft S-in. by 10- _— vided with a special overflow 
nuts it sluices, discharge into each of two shafts, e117270-4% 4¢—,-Max. High Water Crest at El. 1,710, designed 
after soped at 45°. These shafts intersect the di- #817200 to permit surcharging the 
m | ersion tunnels which become a part of the epg reservoir to El. 1,715 without 
shear main spillway. The lower part of each slop- ~ £17100 operating the gates. Thisadds 
1 effi ing shaft has the same 34-ft diameter section pee to the flood control benefits of 
thes is the lined section of the diversion tunnels. ; the reservoir and also protects 
uriiig [he upper portion, however, is a care- cing Case Une the gate against damage if for 
ypte . any reason it cannot be oper- 
ated. 
2. Secrion TuHrouGH BULKHEAD, INTAKE, The six sluices in the main 
den El 1539.08 spillway are located with the 
o dil Min. High Water Center line at El. 1,590. They 
1525.0 are able to discharge 23,000 cu 
ope! 0 50 100 «150 SECTION A-A . ft per sec for reservoir level at 
atel Sesto in Fant : : El. 1,710, and 20,000 cu ft per 
| and Trash Racks sec for reservoir at El. 1,685. 
CO Turbines: 91 500 Hp @ 325! Head HL) Et 1456.0 Thus they provide considerable 
dina Generators: 67 500 Kw J control of the reservoir when 
rot J Drainage Gallery its level is below the spillway 
jou These 142° Ble -18.0 crest. Each sluice is protected 
£11375.0~ intake Conduits | 13800 by trash racks and controlled 
in th Crane, — by hydraulically operated slide 
13120 of Units Limit of Grouting -prainage Gallery gates arranged in duplicate. 
a — 02 Gates will be operated to pro- 
lita Contraction Joints 

/ vide symmetrical flow to the 
zon tunnel. To maintain positive 
To Oy pressures in the sluiceway dur- 
ing operation, a 20%, contrac- 
Pp he tee ee Base Line tion of its area is introduced 


at the outlet end. 
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High Water ET 1525.0 
mounted on the downstream face 


act as an emergency closure, wh; 
an S84-in. Howell Bunger ya) 


the plug will allow regulation of gi. 
charges up to 5,000 cu ft per 


1300 | 
Valve Chamber | 
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i 


Immediately downstream from ¢, 
Howell-Bunger valve is an ener 


| 
| 


dissipator developed in the Hydray} 


1100 
= 2+00 5+00 10+00 15 +00 20+00 Laboratory. The high velocity 
, charge from the valve will be reduces 
; | to a velocity of 30 to 40 ft per 
= 1800 Stations Are Given on Center 4 4 | The c i 
Line of Emergency Spiltway ”; Norma! High Water E! 1710.0 ; e conc uit downstream Irom th, 
1700 + +—t—;—{ dissipator will be only partly full 
1600 }— + 4 + all discharges. It will lead the Water 
| 28.0" Dia. Tunnel | to a final dissipating structure at +) 
= 23+00 20+00 15+00 10+00 5 +00 edge of the present river channel 
EMERGENCY SPILLWAY While the hydraulic computation; 
1 800 - - and model tests indicate that 
1700 Stations Are Given on _| | main spillway could accommodate t 
Center Line of Tunnels | | | ‘ quire 
quired discharge for the maximu 
| 1525.0 | assumed flood, there is some doy 
| 
1500 —+— + + about the conformity of the labo, 
| Two 34.0’ Dia. Shafts | | “salt ra 
1400 } —+ tory test results with prototype per 
il | formance because aeration in th 
| model is not representative of th 
1200 +4 prototype performance. To be de! 
- Diversion Tunnels 4 
1+00 5 +00 10 +00 15+00 20+00 emergency spillway with a fixed cres 
MAIN SPILLWAY 184 ft long at El. 715 is to be provided 
Fic. 3. Sections THroucu AND OUTLETS A small arch dam forms the overflos 


For each tunnel the maximum design flow is 95,000 cu 
ft per sec; the gross head is over 400 ft. The energy 
dissipation below the downstream portals presented a 
special problem. After a number of different approaches 
had been tried out in the Hydraulic Laboratory, the most 
economical and most satisfactory solution was found by 
building a bucket about 75 ft long, which is shaped so 
as to deflect the discharge upward into the air and at the 
same time divert it toward the middle of the river chan- 
nel. The jet so formed is wide and very long, and where 
it hits the river channel the scouring, according to labora- 
tory tests, is very moderate. 


LOW-LEVEL OUTLET PERFORMS SEVERAL FUNCTIONS 


Several functions are performed by the low-level outlet 
at El. 1338. Final closure of the dam is accomplished by 
placing concrete plugs in the diversion tunnels just up- 
stream from their junction with the spillway shafts. 
This work is done behind temporary closures effected 
at the upstream portals of the tunnels. The maximum 
head that may develop on these temporary closures will 
be substantially reduced by release through the low- 
level outlet. During this closure and initial filling period, 
the dutlet may release water to augment river flow for 
power that may be demanded from plants downstream. 
After initial filling, the outlet will supplement the reser- 
voir control provided in the main spillway. Finally, if 
for any reason it ever becomes desirable to empty the 
reservoir, such a step will be feasible during periods of 
low flow. 

The low-level outlet utilizes the tunnel built to bypass 
railroad and truck traffic around the main construction 
site. The tunnel was originally built in horseshoe shape 
just large enough to provide railroad clearances. For 
its hydraulic function it will be lined with concrete over 
the full length to a 15-ft diameter. Below the heel of the 
dam, a plug will be inserted with one 5-ft 8-in. by 10-ft 


crest for this spillway, which is located 
about 600 ft from the west abutment of the dam 
cushion pool is provided immediately back of the are! 
dam, and the discharge is carried through the ridge | 
a short concrete-lined tunnel to a secondary valley which 
joins the main river a half mile below the dam. 


POWER INSTALLATION 


At Fontana the power installation will consist of thr 
turbines rated at 91,500 hp, each under a 330-ft head at 
150 rpm. Two of these units are being installed initial!) 
while the third will be deferred. 

The relationship between dam, power station, and 
switchyard is shown in Fig. 1. The power station is m 
mediately downstream from the main dam, the substru 
ture being separated by a longitudinal contraction jou 
The unit spacing of 56 ft allows the use of 50-it dam 
blocks without causing too great eccentricty of the « 
takes in the blocks. The resulting narrow tailrace is clos 
to the left bank of the river, leaving enough room & 
tween the channel and the canyon wall for the switchyaré 
and access road without the use of tailrace retaining walls 

Adjustments to accommodate the reservoir are sligit 
in comparison with those required for developments " 
the main valley. About 28 miles of secondary and ter 
tiary roads must be built. However, there is one larg 
construction job to be carried out in the reservoir ™ 
sulting from partial inundation of the Asheville 
Murphy line of the Southern Railway system. Filte 
miles of railroad will have to be built in extremely rugs 
territory, requiring about 2,800,000 cu yd of earth # 
rock excavation. 

Fontana Dam was authorized by Congress in Januar) 
1942, and according to present schedules, closur 
will be effected in the spring of 1944, with commer" 
operation of the units some time in the same year ‘s 
June 15, 1943, about 350,000 cu yd of concrete 5° 
been placed. 
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planning for the construction of twin submerged 
hipways—practically dry docks—for building 
of the largest size, the Dravo Corporation found 
an opportunity to introduce several innovations. For 
example, the cellular walls of a proposed cofferdam 
were redesigned to become the permanent walls of the 
hipway. So that the ships can be constructed on an 
wen keel, the floors of the ways were made horizontal. 


ATE in 1940, the Contracting Division of Dravo 
Corporation had an opportunity to plan and con- 
struct shipbuilding facilities which have further 
vanced the mass production of smaller ships and the 
faster building of the largest ships. In this case, a 
suthern shipyard wanted to expand its yard by con- 
structing two inclined ways identical to its two largest 
wavs, for building the largest type of combat ship. These 
sisting ways are of the semi-submerged type with their 
utboard ends extending about 20 ft below sea level. 
They are equipped with floating caisson gates which are 
removed in preparation for launching after the lower end 
{ the ways has been flooded. 

It was proposed to locate the new ways in an area 
which was then under water to a considerable depth. 
(he original plan was to unwater the area after driving 
ellular sheet-pile cofferdam around it, and then to 
uild the shipways in the dry. Local and geological 
ditions indicated that cellular cofferdam walls could 
« constructed, except possibly at the extreme outboard 
end. However, upon further study the suggestion was 
made that the cells be so arranged that they would re- 
main permanently in place and serve as the walls of the 
ull-length submerged shipways. As Figs. 1 and 2 show, 
the three lines of cells and connecting walls at the in- 
ward end form two basins, one 950 ft long and 130 ft 
wide, and the other 1,000 ft long and 142 ft wide. At the 
utboard end, massive concrete gate structures were 
juilt within box cofferdams. The floating caisson gates 
were also erected within these cofferdams. The areas 
detween the parallel walls were excavated to a uniform 
lepth, and later covered with a 6-ft thickness of tremie 
‘oncrete and 2 ft of finish concrete to secure a 35-f{t 
hnished depth of basin for the smaller one, and a 43-ft 
epth for the larger one. Weep holes were installed 
‘iroughout the floor areas to prevent uplift pressures on 
the floor slabs. Owing to the type of dense marl on 
vhich these floors rest, leakage through the weep holes is 
remarkably low. 

_ in many respects this is a novel and unprecedented 
‘pe of structure, and it took considerable courage to ap- 
prove the design and win its acceptance by the shipyard 
manag ment. The following are some of the arguments 
much persuaded the shipyard to adopt the proposed 
sneme 

_' The totally submerged shipways would permit 
ulding ships on a level keel. This greatly simplifies 


Sure CONSTRUCTION BEGAN IMMEDI- 
ATELY UPON COMPLETION OF WAYS 


Gate Structure at Far End 


Submerged Shipways with Steel 
Sheeting Walls 


In the process of construction several unusual soil 
conditions were encountered. The sand-pile method 
of consolidating marl fill proved most successful. 
This symposium by Mr. Ackerman and Mr. Jensen 
was presented originally before the Construction Divi- 
ston at the Society's Annual Meeting in New York. 
Two previous articles in this series appeared in the 
May and June issues. 


Planning the Shipways 


By Avotpu J. ACKERMAN, M. A. Soc. C.E 


Drrecror or ENGINEERING (AND PLant Expansion), Dravo CorporaTIon, PirrssurGu, Pa. 


framing and assembly, and eliminates the complex meas- 
urements required in allowing for an incline. 

2. Horizontal keel construction would require less 
bolting and bracing to hold pre-assemblies and parts in 
place during fitting and tacking. 

3. It is possible to reach a higher stage of completion 
before launching, since this design combines the facilities 
of shipways and outfitting docks. 

4. No special structural details are required within 
the ship to take care of launching stresses. 

5. It is estimated that about 10% in cost and 10° in 
time can be saved in the construction of airplane car 
riers. 

6. The launching is a simple operation of flooding the 
basin and floating out the ship. All hazards are elimi 
nated and important savings are gained. (About $200,000 
in launching expense is required for large ships on inclined 
ways. ) 

7. There was a fair prospect that the entire project 
could be built in less time, and put into use at an earlier 
date, since the cellular walls would be part of the per 
manent structure instead of a temporary element. 

8. The large basins permit multiple construction of 
a number of smaller ships. 

9. The fully submerged shipways could be con 
structed at only a moderate increase in cost over the 
semi-submerged ways. 

10. The basins would serve as graving docks for any- 
thing up to the largest type of vessel. 

It is interesting to note that while these shipways are 
in every respect the same as graving docks, the disposi- 
tion was not to apply this name because of the higher 
cost usually associated with conventional graving docks; 


ate 

N 
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therefore they were consistently 
called ‘‘submerged shipways.”” It 
was possible to build these ship- 
ways at only a moderate increase 
in cost over that for inclined ways 
because the geological conditions 
made it possible to employ this 
particular design. It can be ap 
plied even more favorably where 
there is a rock surface at about 
the level of the proposed shipway 
floor. 


SHIPBUILDING METHODS IN THE 
NEW WAYS 


Some outstanding records were 
made in 1942 in constructing six 
ships at a time in one of these 
basins. Ample space and platen 
area is provided on each side of 
the shipways, together with rail 
road service and gantry cranes 
for building large pre-assemblies. 
Special shipbuilding cranes lift the 
preassemblies from the platens 
directly into the ships. For effi 


cient operation these cranes must provide two special fea- 
first, exceptional capacity and reach, and second, 
exceptional stability in operation and close adjustment of 


tures 


boom so that heavy and bulky pieces can be placed with 
out mmpact or damage to the contact surfaces. 


Constructing 


By C. B. JANSEN, M_ Am. Soc. C.E. 


rion DepartMeNT, Dravo Corporation, PitrsspurGu, Pa. 


Manacer, Generar Construc 


ONSTRUCTION of the twin submerged shipways 
was primarily a problem of utilizing existing 
conditions and materials to the best advantage 

for the speedy completion of the work. The site avail 
able was in tidewater, approximately 5 ft deep at the shal 
low or shore end, and 15 ft deep at the outboard end. 
Preliminary borings indicated a con 
siderable layer of black silty mud over- 
lying a very dense hard marl. The ww, 
marl had been exposed for many years or: 
in the immediate vicinity, remaining bs 

unwatered to a considerable depth with 
no lateral support and no sign of failure. 
It was consequently decided that this 
marl would provide an excellent founda- 
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SHIPWAY CRANE WITH Screw LUFFING M®&CHANISM 


Vou. 13, 


These needs led to the deyelp, 
ment of a screw luffing crane. t}, 
novel feature of which is a heay 
triangular boom raised 
lowered by a screw mounted . 
the rear. For safety, the desip 
is such that the boom cannot ito 
even though the screw show! 
break in two. Fourteen of thes 
cranes, each with a capacity 
28 tons at 86 ft and 10 tons » 
150 ft, were constructed. Ip 
dition, there are two cranes wit! 
a capacity of 84 net tons at 1044 
these employ two screws each he 
the luffing system. All thes 
cranes have performed with ; 
markable stability and safety 
They represent a new develo; 
ment in shipyard practice to mee 
the demands of modern py 
assembly methods. 


[In the preparation of Fig. | ix 
Mr. Ackerman’ s article in the Jun 
issue, an error occurred in the cr 
hatching. The only buildings that were in the original 
were the structural shop and adjacent buildings, the sm 
warehouse, the weld-wire storage house, and a section 
the machine shop. All the buildings in the east yard wer 
part of the expansion program. | 


the Shipways 


boats, mixer boats, and barges were provided as ow 
struction equipment. The first operation consisted 
driving test steel sheet piling at intervals around 

outer periphery of the work and along the center wa 
before the sheeting was ordered. This gave the 
real information as to the unusual conditions a 
site. Driving of the test piling to a reasonable bea 
ing at approximately 20 blows per foot, with a sing 


ner 


acting steam hammer, 5,000-Ib ram (15,000 ft-lb p 


Pre-Assembly and Platen Area 


~ Gantry Crane > 


tion for the shipways and that steel 
sheet piling driven into it would cut 
off the flow of any appreciable volume 
of water. Further, in view of the very 


i 


successful use of this marl in the same 
yard as stable foundation material, it 
was determined to utilize it as filling 
material for the cells, especially as it 


Gate 
Structure 


g 
+130! 


was necessary to excavate from the site 

much more than would be required to 

fill the cells. Sand and gravel filling, 

ordinarily preferable for this type of 

work, was not readily obtainable. 
Inasmuch as the work area was en 

tirely under water, floating derrick 
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Gantry Crane 
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Pre-Assembly and Platen Area: 


Fic. 1. PLAN oF SUBMERGED SHIPWAYS 
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hlow licated the necessity of order- 

¢ sheeting ranging in length from 56 
at the inboard or shallow end to 
1) ft at the outboard end. 

16-in. hydraulic dredge under a 
contract excavated the site for 
ular walls down to good marl 

herevet er possible, and generally to the 
- an sed top of the shipway floor, or 
; it below high tide. This eliminated 
enecessary driving of the sheeting 
vith consequent possible damage to 

terlocks and driving out of the groove. 
dredge also removed mud and silt 
‘rom the interior area, leaving as much 
rl as possible for the filling of the 


separa” 


rhe steel sheeting, of straight web 
‘ype, with a web '/s in. thick, was 
vefully inspected in the mill, in 
ticipation of relatively hard usage. 
Cells were of the crosswall type, gener- 
Jjiy 24 ft 4 in. from center to center of cross walls, 
‘ft 10 in. from center to center of Y-pile, and 41 ft in 
ver-all length, face to face of ‘‘ares.’’ The tops of the 
heeting were driven to 1 ft above normal high tide 
er were cut off at that level in the case of refusal. 
femplates were used for the accurate setting and alining 
the cells, and a constant check was maintained by 
strumet it during the driving, which went on three shifts 

ily and seven days per week. Cells were completely 
et before any appreciable amount of driving was started, 
ino sheet pile was driven more than 4 ft in advance of 
idjacent one at any time, and usually less, to prevent 

g out of the groove. 


CELLS FILLED WITH MARL 


Filling the cells was started as soon as driving had pro- 
gressed a sufficient distance. However, the fill in any 
ell was not permitted to rise more than 10 ft above 
the fill in the adjacent cell, to prevent bulging of cross 
valls. The firm marl was excavated by a heavy-duty 
lredging clamshell bucket operated from a derrick boat, 
nd was either deposited directly in the cells or rehandled 
irge and again by clamshell. 
in its undisturbed state, the marl appeared to be a 
dy, yet highly cohesive material of a greenish color, 
ntaiming a great number of white shell fragments. 
\tterberg-limit tests and mechanical analyses were 


} 
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iG. 2. Secrion THROUGH 
SUBMERGED SHIPWAYS 


85' 6" 85'0" 
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WorK PROGRESSING ON SECOND Way AFTER DEWATERING OF FIRST 


Finish Floor Concrete Has Been Poured in First Way 


conducted later in the program under the direction of 
Dr. Karl Terzaghi, M. Am. Soc. C.E., who was called 
in as consultant when the behavior of this marl became 
a problem. These tests indicated that, quoting Dr. 
Terzaghi, ‘‘this marl is a silty sand whose grains are 
composed of tough clusters of silt and clay particles. 
Mechanical analysis merely separates the clusters from 
each other without breaking them up into their individual 
grains. On the other hand, when the marl is thoroughly 
remolded in preparation for the Atterberg-limit tests, 
the composite grains are destroyed and the marl assumes 
the properties of a caleareous clay.... All these findings 
demonstrate that the marl is a rather unique material 
which cannot be judged on the basis of past experience 
with the common type of silty sands or clays.”’ 

The marl came out in chunks ranging in size up to a 
maximum of probably | cu yd. In the process of han- 
dling and depositing under water in the cells, the chunks 
were partially broken up, resulting 1n a sufficient amount 
of fines to fill the voids between chunks, but of soft and 
unstable consistency. As the top of the fill came above 
water level, the excess of soft or “‘soupy’’ material was 
flushed overboard. However, it was evident that some 
consolidation might be required before the cells took 
their final load. 

After the driving and filling of the cells, walls of 
reinforced concrete for the crane runways were cast in 
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YG SUBMARINE CONCRETE WITH STEEL SHEETING IN PLACE 
ro Form TEMPORARY BULKHEAD 


Area in Foreground and to the Right Will Be Filled In 


place, supported by timber piling driven through the 
fill material into the original undisturbed marl beneath 
the cells. These walls, with struts and fill material 
between, extended above the top of the steel pile struc- 
ture to S ft above high tide. Meanwhile excavation in- 
side the two shipways was carried to a maximum of 50 ft 
below high tide. The final leveling and cleaning out 
were done by clamshell, with some assistance from the 
hydraulic dredge. Material deemed unsuitable for fill 
was disposed of away from the site. 

Timber foundation piles 35 ft long—and in the outer 
end somewhat longer—were driven over the entire ship- 
way area by a floating driver with a submarine pile 
hammer and extension leads. These piles were so located 
as to provide support at the principal points of line 
loading. In one shipway 5,232 piles were driven, and 
in the other 7,516 piles. The tops of all the piles were 
notched and encased in the concrete floor to assist in 
preventing uplift. The piles were located by means of 
wires stretched across the shipway, and a float with range 
markers. Production progressed at the average rate of 
seven piles per hour. 

Placing of the submarine concrete seal about 6.5 ft 
thick followed closely behind the driving of the founda- 
tion piling. The seal was poured in 48-ft monoliths 
extending the full width of the shipway. Cross bulk- 
heads or ‘‘forms’’ consisted of arch-web steel sheet piling 
set on line at the advance edge of each pour. The weight 
of the sheeting provided sufficient penetration into the 
bottom, between the rows of wood piling, to take the 
pressure of the concrete. The top of the bulkhead was 
braced to floating timber trusses spanning the width of 
the shipway and lashed to the sheet-pile cells at both 
ends. 


PIPES RELIEVE UPLIFT PRESSURE 


Relief pipes 4 in. in diameter, extending through the 
concrete slab, were set securely into the bottom marl. 
The pipes were spaced 12 ft on centers 4 ft out from each 
wall, and 22 ft on centers, on lines across the shipways 
approximately 48 ft on centers. Each pipe was pro- 
vided with a sleeve roughly 2 ft above the theoretical 
top of the seal, with a 4-in. removable riser pipe carried 
to above water level for installation and to provide 
support during the placing of the submarine concrete 
seal. After the concrete had attained its initial set, 
the riser pipes were removed by uncoupling and were re- 
used for each successive pour. 

Submarine concrete was mixed on the floating mixer 
boat, equipped with. two 2-cu yd non-tilting mixers 
having all-electric drives. A steam whuirler fed aggregate 
from barges to the bins, and a portable cement blower 


handled bulk cement from a barge alongside. A float); 
derrick boat placed the concrete by means of a 2-cy y, 
submarine bucket equipped with canvas flaps, and hays 
relief holes in the sides under the bottom doors, and ., 
automatic trip for single-line operation. A 6-in. slyp, 
was used to provide proper ‘‘flowability”’ of the ¢, 
crete when placed. One sack of cement per cubic ya; 
was added to the standard 1:2'/2:4 mix for conere 
placed in the dry, to compensate for loss of cement a 
the relative wetness of the mix in the submarine methog 
Random core borings taken of this submarine concrey 
after the shipways were pumped out, tested 3,009 | 
per sq in. or better. 

The submarine pours were approximately 1,200 ey , 
each. Continuous care was necessary to eliminate ool 
joints and to hold the top of the seal within reasonab) 
limits. The steel sheet pile bulkheads were pulled ,; 
moved ahead promptly after the concrete had attain, 
proper set. It is especially important to note thy 
excavation, pile driving, and concreting followed close! 
in sequence behind the setting, driving, and filling of th 
cellular walls, with no delay in any one operation whi) 
waiting for the completion of another. 

At the outer end of each shipway, a floating ste¢ 
caisson gate was installed of dimensions sufficient to spar 
the entire width of the shipway and carry the full head 
of water at the maximum possible tide level. Co 
sequently the outermost 80 ft of each of the three walls 
was constructed of solid concrete, rather than of ste 
sheet pile cells, to provide the necessary mass 
strength for the extremely heavy loads to be imposed 
Granite sills were installed at points of horizontal and 
vertical contact between the caisson gate and th 
concrete walls to minimize spalling. The center wal 
contained the permanent pumps for dewatering the tw 
shipways and the flooding ducts for filling them. 

It was decided to rush the construction and installaty 
of the gates so that they could be used as a cofferdam {or 
the initial dewatering of the shipways after sealing 
Consequently a gate-structure cofferdam was constructed 
which was not only highly satisfactory for the placing 
the concrete of the gate structure but also for the erectio 
of the caisson gate in place. 

These two cofferdams consisted of master beams 
36-in. I-beams riveted to every fourth steel sheet pik 
braced at the top by a single set of steel wales and struts 
at the bottom by penetration below the bottom 


Gate SrrucTURE COFFERDAM AND GATE IN PLACE 
Special 36-In. Beams Are 108 Ft Long 
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1 prior to unwatering, and during and after 


xcava! 
owaternug by the submarine seal concrete. Both 
ams aid Sheeting were eventually burned off under 
vater at sill level. 


STEEL PILING FOR GATE STRUCTURE 


Because of the very unsatisfactory character of the 
»aterial at the outer end of the shipways, it was neces- 
rey to go to a considerable depth for an adequate 
wndation. In fact some of the master beams with 

terme diate and attached sheeting were 10S ftlong. At 
the deepest pt wtion of the cofferdams these beams had a 
‘oan of 46 ft from the top of the seal concrete to the 
enter of the single bracing set approximately at water 

el. Special 350-Ib 36-in. I-beams were rolled for the 
urpose, but it was still necessary to weld-splice two sec- 

ns to get the required length of 108 ft, as the mill 

uld not roll this length in such a size. Master beams 
vere set and driven with extreme care in steel guide 
frames or spacers. The intermediate sheeting was set 
od driven after the master beams had been driven to 
grade. 

Prior to the cofferdam installation, the site was 
veavated to 35 ft below water to eliminate all mud load. 
‘iter closure of the cofferdam, excavation was carried 
iown further to provide for a submarine seal of concrete 
pproximately 10 ft thick. Wood supporting piles were 
inven by submarine hammer and swinging leads. Relief 
pipes were placed as a precaution against hydrostatic 
iplift. The submarine seal was placed by a 10-in. 
tremie pipe, the depth of concrete making this method 
permissible. Concrete was allowed to set for seven days 
ind the cofferdam was then pumped out. Remarkably 
ttle leakage resulted. 

Thereafter, the program inside the gate structure was 
juite simple, involving only the routine forming and plac- 
ng of concrete, setting of granite sills, and erection of the 
aisson gate. To provide sufficient erection clearance 
this was erected 8S ft out from its final location, full 
ight, and when it neared completion was jacked over 
to place with its 
rubber seal against 
the granite seat. 
The gate-struc- 
ture cofferdam 
was then flooded 
on both sides of 
the caisson gate. 
As the shipway 
proper was pump- 
ed out, the water 
between the cais- 
son gate and the 
inside wall of the 
cofferdam was 
drained out. 

Dewatering was 
a relatively simple 
task. The 15-in. 
vertical pump was 
operated only part 
time to lower the 
water at a speed 
which caution dic- 

Wood Piles tated. The line 

on the shipway 

~ walls and the read- 
ings of piezometer 

gages were closely 
observed. Drain 


Sand Piles -—Bailer Pipe 
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Marl Fill 


EI 65" 
Approx 


Undisturbed Marl 


Fic SECTION THrouGH a CELL 


SHOWING SAND PILes 


PLACING FINISH FLOOR CONCRETE IN SECOND SHIPWAY 


Shipway Cranes Already in Place at Left 


holes were burned through the inner wall of the steel sheet- 
ing as the water level dropped, to eliminate any trapped 
water inside the cells. Mud and laitance were bailed out 
with clamshell buckets and washed to the pumps. High 
spots of the seal concrete were cut off with pneumatic 
paving breakers, and mud seams were cleaned out as 
soon as unwatering was completed. 

A leveling course of concrete about 2 ft thick was then 
placed in the dry. Concrete between the shipway walls 
and the drains was placed as promptly as possible to 
provide additional support for the side walls. Relief 
pipes were extended up to the top of the floor and 
properly capped and connected to lateral drains carried 
to the longitudinal main drains. The finish course was 
placed by temporary whirler cranes mounted on top of 
the shipway walls, taking the concrete from the mixer 
boat and handling it direct to place in 2-cu yd bottom- 
dump buckets. All concrete placed in the dry was 
internally vibrated. 

Immediately behind the placing of the leveling course 
came the installation of service pipes for compressed 
air, fresh and salt water. Walkways and ramps of 
structural steel framing and timber surface were con- 
structed, with expanded metal stapled to the ramps to 
provide foot traction and prevent slipping. Exposed 
faces of steel sheeting were thoroughly washed down pre- 
liminary to the application of a rust preventative. The 
master beams and sheeting outside the caisson gates were 
burned off by a diver with a submarine cutting torch. 
Pumphouse equipment, controls, and superstructure were 
completed, and the entire structure was put in condition 
for immediate operation. 

During the progress of construction, two major prob- 
lems developed which were unexpected and required 
prompt solution. The first had to do with the depth of 
suitable foundation material at the outer end of the 
shipway. This was fortunately subject to a simple 
solution. It was merely necessary to increase the 
length of the steel sheeting, master beams, and wood 
foundation piling, to meet the situation. Some ad- 
ditional excavation in the gate-structure cofferdams was 
required to reach stable material, and consequently an 
additional amount of submarine sealing concrete. 

The second problem had to do with the unstable 
condition of the marl during the early stages as a filling 
material in the steel-pile cells. The first concern arose 
with the placing of hydraulic fill outside the cellular 
walls shortly after they were filled. This fill consisted of 
relatively unstable silt and clay. Before the fill reached 
the ultimate level of 8 ft above water level, the cellular 
wall deflected inward a maximum of 3 in. at the point of 
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Ory Mar! Fill 


Vou. 13, No- 


through the inner fo, 
of sheeting in each ¢! 
into the centra! sand 
pile, thus permittin: 


Miscellaneous 
Artificial Fill 
Undisturbed Mari ? 

greatest load. The fill was stopped at “4 
this point. It was obvious that proper ay 
stability could be obtained only by sf 


rapidly and artificially consolidating 
this fill. 

Use of “sand piles’’ was suggested Section” | 
by the contractor and numerous experi- 
ments were tried. Dr. Karl Terzaghi 


drainage into the shir 
way proper. Thes 
drain pipes are equipped 
with check valves at th, 
discharge end. 


TREATMENT OF Hyprar. 
LIC FILL 


Mar! Fill | 


It was also considered 
necessary to minimix 
the unexpectedly high 


Perforated 


was called in as consultant, with the 
result that sand piles were used con- | 
sistently according to a very definite 
plan with extremely favorable results. 
As shown in Fig. 3, the use of a 
sand pile involved the forcible injec- 
tion of a plug or “pile” of sand and 
gravel into the fill material, thereby 
squeezing the water from this ma- 
terial and providing a passage for its removal. ro 
insert the plug, a pipe 12 in. in diameter, with a re- 
movable bottom plate, was driven full depth into the 
cell, displacing an equal volume of fill material. The 
pipe was then filled with a mixture of Sot o of clean gravel 
and 15°% of sand by weight, so proportioned by running 
it through the mixer batching plant. With the pipe 
full, the top was capped air-tight. Compressed air at 
about 20-Ib pressure was introduced into the pipe, and 
the pipe was then slowly withdrawn. The compressed 
air prevented the marl from pressing out part of the sand 
and gravel fill as the pipe was withdrawn. The bottom 
plate was of course lost in each case, but it was of very 


slight value. 
ARRANGEMENT OF SAND PILES 

The first sand pile driven in each cell was centered in 
the cell. A 4-in. pipe with slotted bottom was inserted 
in the 12-in. pipe prior to filling between the two with 
the sand and gravel mixture. When the 12-in. pipe was 
withdrawn, the 4-in. “bailer’’ pipe remained in this 
central sand pile, extending the full depth of the cell, 
to provide for the manual removal of water as it was 
squeezed from the marl fill by the driving of the ad- 
ditional sand piles. 

After the driving of the central sand pile, with bailer 
pipe, additional sand piles (without bailer pipes) were 
driven in circles about the central pipe. The water 
squeezed to the bailer pipe was removed at frequent in- 
tervals to keep the level in the bailer pipe at an elevation 
at least 25 ft below tide level. The number of sand piles 
driven per cell was determined by the ‘“‘cut-and-try”’ 
method, based on the number of blows per foot required 
to drive the last sand pile in the cell. This generally 
resulted in the driving of from 25 to 40 sand piles in 
each cell. 

The resulting consolidation of the fill provided suffi- 
cient stability to carry the necessary loads. To facilitate 


the continued drainage of the cells and consequent 
improvement in stability, horizontal drain pipes were 
driven from the interior of the shipway after dewatering 


Py pressure of the hydray. 
lic fill which caused the 
deflection of the 
mentioned previously 
According to the plan 
developed by Dr. Ter 


Undisturbed Mar! 


zaghi, the silt and mud 


Fic. 4 Secrion THrouGa Outer WALLS SHOWING 
TREATMENT OF HypRAULIC BACKFILL 


outside the cellular walls 
for lack of more suitable 
material were removed 
down to the level of the 
shipway floors (Fig. 4 
A triangular section of 
coarse gravel, of 2-in. to 6-in. size, was deposited along 
the entire wall, and four drainage wells 3 ft in dj 
ameter were extended to the bottom of this fill. The 
top of the fill was carried to 10 ft below high tide, 
and the entire surface of the gravel was blanketed 
with approximately 2 ft of sand to exclude any possi 
bility of mud reaching the voids in the gravel. Hy 
draulic fill of the best possible marl available was then 
pumped in as a blanket over the sand and was carried 
to just above high tide level. After this, the 3-ft drain- 
age wells were pumped out, relieving the lateral pressure 
on the cellular walls. This pumping was continued 
regularly thereafter. This same drainage and relieving 
system was installed on the opposite side of the other 
shipway with extremely satisfactory results. 

Soil and ground-water conditions were determined 
by the installation of numerous piezometer pipes, ob- 
servation shafts for visual determination, “tell-tale 
pipes 6 in. in diameter to determine the ground-water 
level, and by many line and grade studies to check the 
movement of the cellular walls and floors. 

Although the marl filling as such did add a problem 
of considerable magnitude to the construction end of 
the job, it is evident from a chemical analysis of this 
material that it should have a very definite tendency to 
increase the life of the steel sheet piling many times 
that normally to be expected in a salt water area. The 
entire project was an extremely interesting one both 
from the construction and from the engineering point 
of view. The result to date indicates that it is com- 
pletely successful. The test of any project is success 
or failure in operation, and this innovation in the con- 
struction of submerged shipways has proved its merit. 

The submerged shipways were a project of the Navy 
Bureau of Ships under the general supervision of Admiral 
QO. L. Cox. The men responsible for the shipways were 
M. M. FitzHugh, representing the shipyard, and J. > 
Miller, vice-president in charge of contracting work ‘or 
the Dravo Corporation, who conceived and directed the 
design and construction. Karl Terzaghi, M. Am. 50¢ 
C.E., was consulting engineer to the Dravo Corporation. 
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Preparing for Public Works in the Post 
War Period 


lbstracted from an Address Presented Before the Metropolitan Section of the Society 


By Frank W. Herrine, M. As. Soc. C.E 


Assistant Drrector, NATIONAL Resources PLANNING Boarv, Wasuincton, D.C 


HEN the war ends, new jobs must be found for 

at least one out of every four men and women 

that comprise our war working force and our 

-ned services. Also when the war ends, we are going 
need those types of public improvements that can be 
erovided only through construction operations. The 
prospect of these two probable post-war conditions 
widespread unemployment and a great need for 
oublic construction—has led many to arrive at the 
-asy conclusion: “Employ all of the unemployed on 
ublic construction. The post-war goal of full employ- 
ment can thereby be achieved at once.” This con- 
lysion overlooks these salient factors in the situation: 

First of all, the responsibility for providing post-war 
bs certainly is not a government monopoly. To be 
sure we the people, through our government, want to 
ssure freedom from want to our fellow citizens. But 
this does not necessarily imply that government alone 
must provide work opportunities. 

Second, a proposal to employ all the otherwise un- 
mployed on public construction assumes that we shall 
need public facilities more than we need other goods and 
services. To give public construction activities a 
isproportionate share of our national effort in the post- 
var period would mean that we should suffer for the lack 
i the other goods and services that we shall need 
ually as much, if not more. 

lhird, we are going to need those facilities produced 
y public construction operations after the war whether 
there is an unemployment situation or not. Our need 
r public works will not be determined by the number 
{unemployed and the duration of their unemployment. 

Fourth, post-war public construction programs can- 

it be brought into existence by touching a button or 
vaving a wand. Authorizations must be obtained, 
ngineering plans and designs and specifications must 
« prepared, and sites acquired, all before one shovel 

{earth can be turned in actual construction operations. 

Fifth, and finally, our construction resources are not 
inimited. Nor is it likely that they can be mobilized 
ita post-war rate that will be fast enough to provide em- 
ployment opportunities to keep abreast of the demobil- 
zation of our war workers and armed forces. 


ACHIEVING FREEDOM FROM WANT 


Returning to the first factor, freedom from want can- 
not be achieved without full employment and a recogni- 
tion of our collective responsibility to the less fortunate 

‘our fellow men who are unable to work because of ill 
ealth or old age. 

(his post-war task of achieving full employment is a 

uriold one: 

First, the healthy and aggressive development of 
private enterprise must be encouraged, for upon it 
ests the major responsibility for assuring that op- 
portunities for earning a living will be available. 

Second, our expenditures on the maintenance and 
‘crease of our physical assets—our houses, our com- 


os) 


mercial buildings, our roads, our streets, our schools 

must be kept in balance with our voluntary savings 
as a nation. The government can aid in maintaining 
this balance by providing those types of common 
facilities and improvements—those “public works’’ 
which encourage and induce private investment. For 
example, a post-war nation-wide airport program would 
encourage civilian flying and thus expanded investments 
in airplane manufacturing and servicing facilities. 

Third, we must assure the distribution of the goods. 
and services that we produce. We can produce the 
goods—that is no longer a problem—but our exchange 
mechanism has frequently fallen far behind. If we are 
to have full employment, the exchange of the goods and 
services that are produced must take place continuously. 

Fourth—and finally—-we may conceivably find that 
even if we have done all these things, the goal of full 
employment may still not have been reached. There 
may be periods of adjustment, such as will follow the 
end of the war, when workers may be unemployed 
through no fault of their own. During such temporary 
periods the government must assure the exchange 
process through unemployment compensation, and aid 
in maintaining the savings-investment balance by ex- 
panding those construction and improvement activities 
which will, in turn, induce more private investment. 
And, as engineers know, the expansion of public con- 
struction and improvement activities cannot be achieved 
rapidly at such a time without the previous preparation 
of detailed plans and blue prints for the works and struc- 
tures to be built. 

Taking the second factor—that of the size of a public 
construction program—with reasonably full employ- 
ment and a national post-war income of 110 billion 
dollars a year (in terms of pre-war prices) it is probable 
that we could afford to spend about 14 billions annually 
on all construction, without unduly interfering with our 
demands for other goods and forces. 


PUBLIC CONSTRUCTION ALONE INSUFFICIENT 


This does not mean, however, that we could spend 
14 billion dollars for public construction alone. The 
main point is that when the war ends, even with our 
goal of full employment and a national income of 110 
billions, public construction cannot have an exclusive 
claim on our construction resources—our construction 
labor, materials, and equipment. For example, we shall 
need houses no less than we shall need highways. To 
give one a disproportionate share of our national con- 
struction effort would mean that we would suffer for the 
lack of the other. 

Upon the basis of our past experience with a national 
income of 110 billion dollars and a construction volume 
of about 14 billion, I anticipate that we could afford to 
spend between 4 and 5 billion dollars annually for the 
facilities we normally think of as public construction. 

The third factor in the post-war situation is the 
tendency to calculate the need for public construction 
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in terms of the number of unemployed and the probable 
duration of their unemployment. If we made such a 
determination during the war, for example, the result 
would be that having no unemployment we would 
need no public works. The opposite, is, of course, the 
truth. We need certain public facilities now more than 
we have ever needed them before. 

It is time for us to recognize clearly that our post-war 
public construction programs will be, in reality, merely 
the post-war version of our regular public construction 
program, rather than a special-purpose program for 
solving unemployment. 

The fourth factor is the crucial importance of being 
ready to resume our public construction operations when 
the war ends. Many preparatory steps must be taken 
before a project can actually be got under way, and it is 
necessary that we understand fully the character and 
extent of those preparations. 

The most obvious step necessary is the preparation of 
detailed plans and specifications. Experience indicates 
that the cost of such preparation normally runs about 
1°, of the construction cost. Therefore, the cost of 
planning each billion dollars’ worth of proposed post- 
war public construction should average about 40 million 
dollars. Moreover, we may estimate that the technical 
manpower requirements for such preparation will be 
about 10,000 man-years. If, for example, at the end 
of the first post-war year we wish our public construction 
activities to be operating at a level of 4 billion dollars a 
year, we should spend in plan preparation probably 
not less than $160,000,000. Furthermore, the technical 
manpower requirements for such preparation would be 
about 40,000 man-years. 


MORE PREPARATION NEEDED 


We are now prepared to begin construction on short 
notice on a volume of federal projects which would call 
for but 600 million of construction volume during the 
first twelve months of the post-war period. The situa 
tion in connection with state and local government 
projects is not accurately known. It is not supposed, 
however, that there are now enough fully prepared to 
raise the 600 million dollars to more than 1.5 billion 
dollars. But the completion of plans and specifications 
alone will not assure that public construction activities 
can be got under way quickly in the post-war period. 
These administrative steps preparatory to construction 
are of particular importance in connection with those 
projects which are to be undertaken by local govern- 
ment agencies: (1) authorization of the project, (2) 
appropriation of funds for land acquisition, (3) land ac- 
quisition itself (possibly including condemnation), (4) 
appropriation of funds for detailed plan preparation, 
(5) the technical work of preparing plans and specifica- 
tions, and (6) authorization of whatever bond issues 
are involved in the financing of construction. The last 
step may include local referenda. 

The fifth and last factor in our post-war situation 
involves the maximum rate at which we might expect 
to increase our public construction activities from the 
low level that will probably prevail before the war ends. 

Some evidence on the rate that can be expected is 
given by experience during the war period, particularly 
that of 1940 and 1941. The increases in construction 
activity during those years represent the greatest rate 
of increase that the country has ever seen. On the 
basis of that experience, it appears that the maximum 
annual rate of increase we might expect would be about 
3.8 billion dollars, or an average annual increase of 
760,000 men employed on construction. 
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Thus, the maximum volume of 14 billio, dollar: 
annually would not be reached until the fourth », ist “ 
year. This volume of 14 billions annually aggy,, 
that the average annual on-site employment can by 
sustained at 2,800,000 men, slightly in excess of 4, 
previous peak in August 1941. In addition, such a oop 
struction volume would also provide employment i. 
another 4,200,000 persons in the production of oe 
struction materials, machinery, and equipment. i; 
this maximum volume of 14 billion dollars annualh 
I estimate that what we now regard as public oy; 
struction would be 4 to 5 billion dollars annually 


If these estimates are correct, the employment op us st 
portunities to be provided by public construction duyrip ture 
the first two or three years after the war appear indeed Sst 
somewhat slim in relation to the probable size of ty. st a 
unemployment problem. It is clear therefore tha; bee 
public construction activities alone do not hold th, the ] 
key to our post-war unemployment problem. A fiy ), it 
way approach to the problem is proposed. eterm 

First, we must try to key the demobilization of oy; terist 
war activities to accord with the creation of post-war ection: 
job possibilities. We must have a demobilization pla require! 
with a time table—the orderly transition from war : Follo 
peace cannot be accomplished without such a scheme gravity 

erflo 
READJUSTMENT OF SOCIAL SECURITY 

A second approach lies in the readjustment of ow vere a 
social security legislation, particularly those laws dealing ections 
with unemployment compensation. As the National ther d 
sources Planning Board put it in its recent report, ther the Co} 
should be a “reorganization of the unemployment com modifie 
pensation laws to provide a broadened coverage, mor mined | 
nearly adequate payments, incorporating benefits ' give an 
dependents, payments of benefits for at least 26 weeks n th 
and replacement of the present federal-state systen undat 
by a wholly federal administrative organization and the cur’ 


single national fund.”’ 
Such an extension of the unemployment compensatic: 


system would allow some leeway in our demobilizatic 
plans, and would also permit workers to move to other 
areas where employment opportunities were developing 

The third approach lies in a large deferred repair The 1 
and maintenance program of both private and publi f the 
operations, of brief duration, perhaps of not more tha: Society 
18 months, and specifically limited to small jobs. Thi | Ke 
program could be started rapidly throughout the countr Wi, 194 
and would give temporary employment to demobiliz rticle 
construction workers while the volume of new con pplicat 
struction was built up. Coupled with this progran st are | 
there should be another one of dismantling the surplus A 
military and naval installations in the country—or cor ction e 
verting them to a peacetime use. bet 

Fourth, a broad program of non-structural improv’ ind wer 
ments to our national estate—our lands and forests 7 £ 
is proposed. This would mean the establishment . U 
work relief and training camps for the purpose of unde! iries fr 
taking the manifold tasks involved in protecting ero or t 
soil and forest resources of the nation. ise ma’ 

And finally, of course, it is proposed that construct f the b 
operations, both private and public, be pushed as rap! lected 
as possible. Let us not forget that every time we pt 1. T 
a hundred thousand men to work in construction unde ed ¢ 
regular standards for hours and wages, we put 150,00 that 


other men to work in the factories, mines, and forests. “ rizont 


we can reach the goal of 2,800,000 men employed in “ the ax 
struction by the fourth year after the war, we shall ; oo Be 
employing 4,200,000 more “behind the lines -~ the secti 

ya if Varia 


million men at decent jobs and regular wages 'S 
means a small contribution to full employment 
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~ The Design of Shasta Dam 


Sume 

an by Part II. Overflow and Non-Overflow Sections, Joints, and Cooling System 

Ol th. 

a cor By Kennetu B. Keener, M. Am. Soc. C.E 

Mt lor Desicninc Encineer on Dams, U.S. Bureau or Denver, Coto 

cor 

t. At 

wally ACH feature in the design of O draw off the heat generated by the 6. Under normal conditions, with 

ann a structure as immense as six million cubic yards of concrete the reservoir full, the difference be- 

ually Shasta Dam demands assid- in Shasta Dam, about nine million feet tween reservoir and tailwater sur- 

nt op ys study; at the same time all the of cooling coils were placed. Besidesa faces is 480 ft. 

durin tures must be considered together description of this cooling system, Mr. 7. Unit weight of concrete is 154 

indeed sure efficient operation. The Keener explains the design of the over-  \b per cu ft. 

of the st appropriate type of dam hav- flow and non-overflow sections, and the S. Ultimate shear resistance of 

that » been decided upon (see Part I “block’’ method used in placing the both concrete and rock is 600 lb per 

d the the June issue of CrviL ENGINEER- concrete. This is the second article in sq in. 

L five it then became necessary to Arts series on Shasta Dam. Such a care- 9. Coefficient of internal friction 
-termine such fundamental char- ful record of an outstanding engineering of concrete or concrete on rock is 0.65. 

of our teristics of the structure as cross- feat adds to the store of knowledge avail- a 

st-war »ctional dimensions and structural abdle to designing engineers. 

plat equirements for flood control. COMPRESSION 

war t Following the usual method for the design of concrete Overflow and non-overflow sections were analyzed 

ne sravity dams, trial sections were sketched for both the for conditions existing both when the reservoir is full and 
erflow and the non-overflow portions. These sections when it is empty, each with and without earthquake 
vere analyzed to determine whether factors of safety effects. In all analyses of the overflow section, the ef- 

ton vere adequate. To save time, the proportions of trial fects of the spillway apron were included in computing 

eal tions were based largely on the results of analyses of the stability factors. Stress conditions were analyzed 


sl Re. ther dams with similar physical characteristics. Where at six vertical planes through the abutment section, at 


thes conditions were not comparable, a proportional eight vertical planes through the spillway section, and 
: eam lification of the lines was made. The sections deter- at five distributed elevations common to both cross 
mos ined and used in the specifications drawings (Fig. 1) , 
its sive an 0.S:1 slope for the downstream face. aie) am 
week the abutment section, this slope extends down to 
wets undation contact, and in the spillway section, down to 
and the curved transition leading to the spillway apron. For 
wth sections, the upstream face is vertical down to a 
aation mt 357'/, ft below the top of the dam, where the 
zation slope changes to 0.4:1, which continues to the foundation. 
other 
oping SPECIAL DESIGN ASSUMPTIONS 
repair [he basic assumptions of design used in the analyses 
publi ' the sections appeared in the TRANSACTIONS of the 
thar society (“Basic Design Assumptions,” by Ivan E. Houk 
Phis ud Kenneth B. Keener, Members Am. Soc. C.E., Vol. 
untr », 941, page 1115), and thus are not included in this 
vilize rticle. However, a few of the special assumptions and 
con plicable constants which may be of particular inter- 
gran st are listed, as follows: 
arplus All resistance to loading is dependent upon gravity 
r col chon entirely. The effects of arch action and twist ac- 
| between adjacent vertical cantilevers are negligible 
prove ind were not considered. 


ests -. There is no silt load. 
nt Uplift pressure bi i é tions 
_pliit pressure, on the base or horizontal sections, 
: ‘nes Irom full reservoir pressure at the upstream face to 
g th ‘ro or tailwater pressure at the downstream face, as the 
‘se may be, and is effective over two-thirds of the area 


inder 


= ' the base or horizontal sections. Uplift pressure is not 

ip ‘ected by earthquake shock. 

= '. The horizontal and vertical components of an as- 

earthquake shock have an acceleration equal to 
‘at ol gravity, and a vibration period of 1 sec. The 

nzontal 


—_ = mponent has a direction of vibration normal 
1 col Me of the dam. 


hy 
all — 
a _'» Between the upstream and downstream faces of 
a sect | dam analyzed, vertical stresses have a lin- 
Variat) 
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Lower Trer or River OutTLets UNDER CONSTRUCTION 


sections, as well as at one additional elevation in each 
section which was not common to both. The additional 
elevation for the abutment section was 52'/, ft below 
the top of the dam and 75 ft above the highest elevation 
common to both sections. Corresponding closely with 
the deepest excavation expected, the additional eleva- 
tion for the spillway section was 557'/, ft below the floor 
of the spillway bridge and 65 ft below the lowest eleva 
tion common to both sections. 

The results of these investigations determined de- 
signs that were used in the specifications. For both 
sections, with the reservoir full or empty and without 
any consideration of earthquake effects, results showed 
that the upstream face was entirely in compression. 
Moreover, at full reservoir, the compressive stress at 
any point was always greater than the water pressure 
at the corresponding point. The maximum compressive 
stress was 474 lb per sq in. and occurred at the heel of 
the spillway section for the condition of empty reservoir. 
For the condition of full reservoir, the downstream faces 
also were entirely in compression, but for an empty 
reservoir the non-overflow section was subject to slight 
tension although the spillway section was entirely in 
compression. The maximum compressive stress was 539 
lb per sq in., and the maximum horizontal shear stress 
was 249 lb per sq in. Both stresses occurred at the toe 
of the spillway section for the full-reservoir condition. 

Without earthquake effects, the maximum sliding 
factor was 0.595 for the non-overflow section and 0.613 
for the spillway section, and both occurred at the same 
elevation, 345 ft below the full-reservoir water surface. 
The minimum shear-friction factor was 6.6 for the non- 
overflow section and 6.8 for the spillway section, each 
at the base of the section in question. 

With earthquake acceleration acting horizontally up- 
stream and vertically upward, the maximum compres 
sive stress of 744 lb per sq in. occurred at the intersection 
of the downstream face and the base of the spillway sec- 
tion, with a full reservoir. At the same location and 


under the same conditions, the maximum horizontal 
shear stress was 349 lb per sq in. The maximum tensile 
stress of 84 Ib per sq in. occurred at the downstream face 
of the non-overflow section, 135 ft above the base, with 
empty reservoir and earthquake acceleration acting hori- 
zontally downstream and vertically upward. 


After specification designs we re mai 
a the slope of the inclined portion , 
En. upstream face of the dam was chan 
fi from 0.4:1 to 0.5:1 to improve the . 
bility conditions. This cha: ge, 
ever, affected the stress resylts 
slightly. Also, since the contrac: 
signs were prepared, the spillway y 
tion has been analyzed on the basic 
non-linear distribution of stresses al 
the horizontal planes. The x sults 
while of considerable interest yj 
compared with those for linear tn 
distribution, did not indicate th, 
sirability of modifying the designs 


BLOCK SYSTEM AND COOLING sysrey 


At Shasta Dam the conditions »,- 
similar to those at two previous Bur: 
of Reclamation dams, which had 
sulted in the adoption of the “bj 
system” ef placing concrete. Appr 
mately 6,100,000 cu yd of concre 
were to be placed in about four yea; 
time in a monolithic high-head hydr, 
lic structure. Excluding the spillway apron, the 
width of this structure would be about 560 ft, or nea 
equal to the height of the dam. If the concrete we 
placed in a single mass between two forms built f 
abutment to abutment, outlining the upstream 
downstream faces only, numerous interconnecting cr 
would develop similar to those in the natural foundat 
if not worse. As is well known, this cracking of a la 
mass of concrete is due to volume changes induo 
principally by temperature variations. 

Let us consider how these changes would affect 
2,860-ft concrete portion of Shasta Dam under norn 
conditions, without any preventive measures. Concer 
placed at an average temperature of 70 F would s 
attain a temperature of 105 F because of the heat oi 
dration of the setting cement. Eventually, under 
tural conditions, the terfperature of the mass wo 
drop to an average of 55 F. Thus there would b 
maximum reduction in temperature of 50 F, with 
sequent reduction in volume. Under these conditi 
if a single transverse crack were formed, it would 
9'/, in. wide, using a coefficient of contractio 
0.0000055. Actually, because of restramt develo 
largely by foundation contact, a single crack would 
be formed, but instead there would be numerous trre¢ 
lar transverse cracks, aggregating a total width 
in., and it follows that if these cracks were spaced ° 
apart, each would have a width of well over '/s in 

In a similar manner, longitudinal or circumfere! 
cracking would occur, on account of the great thicknes 
of the dam, and this, from the point of view of sale! 


, Reservoir Water Surface E! 1065 Reservoir Water Surface ¢ 
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Fis. 1. Typrcat Sections THroucn SHasta DAM 


on ‘ 14 
jis 
aces, 
the da 
s the 
sraph 
set Fi 
ts 
; the tr 
tical k 
net il 
the 
iL 
routs 
re 
pressu 
he 
peril 
il 
vould 
peratu 
enter 
to pro 
: ot be 
+ he 
e diff 
\s 
r ref; 
Max. Wate 
as 
Trash Rac 
E1842 
742 
4 


N VoL. N oO. 7 
rema sould be more serious than the transverse cracking. 
n of #1 rransver™ cracking would result in direct leakage and a 
oe a tion on the soluble compounds of the concrete, 
chan tf 
i at tudinal cracking would destroy the shear strength 
the icture and permit the building up of dangerous 
Its cal vdraulic heads within the body of the dam— all con- 
ract ‘tions that would nullify the assumed load conditions 
way © - which the dam was designed. 
CONTRACTION JOINTS PROVIDED 
- As in the case of other mass concrete dams, this in- 
t wh itable cracking under normal conditions was antici- 
ar-str ted and provision was made for it by the use of con- 
the ‘action jomts. Prevention of such cracking can be 
signs , ined by controlling the location, width, and even the 
sme of opening of these predetermined joints so that they 
SYSTEM be readily and thoroughly sealed at the proper time. 
NS Wer Provisions were made in the design, for construction 
: Bure th vertical transverse and longitudinal formed sur- 
had ; ces, spaced generally about 50 ft apart, thus subdividing 
bl] dam into 50 by 50-ft blocks or columns, each sepa- 
\ppr ary adjacent columns by joints which could open 
‘oncr ; the contraction of the concrete progressed. A photo- 
Ir ye raph shor ws the arrangement of the block system. (Also 
hvdr e Figs. 3 and 4 of Part I, June issue.) Longitudinal 
he ints are staggered where they cross the transverse 
r ne ntsand are provided with he rizontal keyways, whereas 
te W the transverse joints are designed with continuous ver- 
lt | Jkeyways. All contraction joints are provided with 
im tal sealing strips that cross the joints near the faces 
cr the dam and near the foundation contact, as well as 
idat + several intermediate locations, subdividing the entire 
al int system into zones. A metal-pipe and outlet-box 
ind zrouting system was designed to be imbedded in the 
rete. Neat-cement grout will be pumped under 
ect pressure into the various zones after volume change in 
rt concrete columns has resulted in the maximum 
on g of the joints. 
Id a structure as large as Shasta Dam, many decades 
t of elapse before the concrete would reach its final 
der temperature. There are definite disadvantages in letting 
wol ol naturally. During the winter months, high tem- 
d be rature differences between the exposed surfaces and the 
a ter of the mass would result in high stresses tending 
lit produce cracking. Moreover, the opening of contrac- 
vl ints would be delayed so long that the joints could 
T t be sealed with grout before the reservoir would have 
re be filled; and after it was filled, such grouting would 
i! difficult. 
irr \s a consequence, specifications required a complete 
of 9 olng plant to remove heat by the circulation of river 
di r refrigerated water through tubing embedded in the 
Ps concrete. Approxtinately 
rel 10°28" Drum Gate  9»000,000 lin ft of 1-in. 
ck Crest 1037 outside-diameter metal 
salt (OK tubing was designed to be 
960 | placed on the teps of the 
102" Tube 5-ft lifts (see photo- 
.\ graph). The tubing 
3 River Outlet Conduits 
| 
of Training Wally 
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extends, generally, in an upstream-downstream direction 
and crosses the longitudinal joints, but does not, as a rule, 
cross the transverse joints. It is placed in coils averaging 
about S800 ft in developed length, and spaced about 5 ft 
horizontally throughout the greater part of the dam. 
Temperature was required to be reduced progressively 
during the construction period to about that which even- 
tually would be reached by natural processes. Surfaces 
exposed to the atmosphere permanently or for long pe- 
riods of time, were required to be cooled to 60 F, since the 
mean annual air temperature for the locality is about 
61.4 F. In the lower part of the dam, where a large sur- 
face would be exposed to the cold reservoir water, the 
temperature was required to be reduced to 48 F. Plans 
did not provide, however, for artificially cooling the thin 
portion near the top of the dam. 


SPILLWAY CAPACITY DETERMINED 


Hydrological studies, based on the recorded peak 
floods of the Sacramento River, had established that the 
upper 500,000 acre-ft of water in the reservoir was to be 
devoted to flood-control purposes. This determination 
and the consideration of the characteristics of the water- 
shed indicated that the required total capacity of both 
spillway and outlet works, at full-reservoir head, should 
amount to 250,000 cu ft per sec. An additional require- 
ment, developed from studies, was the need for a total 
combined capacity for flood-control spillway and outlet 
works of 100,000 cu ft per sec, exclusive of power-pen- 
stock requirements, when the head was 17 ft less than 
that of full reservoir. Thus, after deducting outlet-con- 
duit capacities from these total capacities, the spillway 
crest was designed for a capacity of 187,000 cu ft per sec 
at a full-reservoir water-surface elevation of 1,065, and 
for a capacity of 45,000 cu ft per sec at a reservoir water- 
surface elevation of 1,048. (A view of a model of the 
spillway appeared in Part I, June issue.) 

To regulate the flow into the spillway, as well as the 
water-surface elevation of the reservoir between certain 
elevations, the floating type of drum gate was selected. 
These gates will be described in a subsequent article. 

Shasta Dam, as designed and being constructed, is the 
highest overflow-type dam in the world. The maximum 
drop down the face to normal tailwater will be 480 ft. 
As a result of such a fall, with the spillway-capacity dis- 
charge of 187,000 cu ft per sec and no discharge from the 
outlets, the total energy concentrated at the bottom of 
the sheet of falling water will amount to about 7,200,000 
hp or 19,200 hp per lin ft of spillway width. The im- 
portance of dissipating this energy created near the toe 
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of the dam so that no damage might result cannot be 
minimized. To prevent damage, this great dissipation of 
energy will be accomplished by deflecting the flow from 
the steep downstream face by a compound vertical curve 
onto a relatively long concrete hydraulic-jump apron 
with the greater portion of its surface 25 ft below the 
river-bed level. (Figure 2 shows a typical cross section of 
the spillway and apron.) 

Spillway flow and that from the outlets through the 
overflow section of the dam will be confined to the 375-ft 
width of spillway by two concrete training walls that will 
extend down the face of the dam, around the deflection 
curve, and to the end of the apron. Plans include an 
elevated lip at the termination of the apron which, to- 
gether with the proper gradient and dimensions of 
channel, will result in a hydraulic jump within the reach 
of the channel for any discharge up to the maximum 
spillway capacity. In preparing plans, hydraulic model 
studies were used in the determination of the proper form 
of spillway channel and in checking design computations. 


OUTLET REQUIREMENTS FOR MISCELLANEOUS USES 


Requirements for certain combined discharges of the 
spillway and outlets already have been discussed in con- 
nection with the spillway. In addition to those require- 
ments, studies of project demands for irrigation, naviga- 
tion, and other uses indicated that for a reservoir water- 
surface elevation of S60 ft, at which point the storage will 
be 750,000 acre-ft, the outlet capacity should be 15,000 
cu ft per sec exclusive of the capacity required for power 
generation. Also, it was desirable that the total outlet 
discharge be controlled closely. 

To meet these two conditions when construction de- 
signs were prepared, three 102-in. diameter outlets, the 
lowest in the dam, were provided at center-line elevation 
736.67 through the spillway section of the dam; and two 
N6-in. diameter pipes at center-line elevation 789.08 
through the right abutment section, and were extended 
from the dam to discharge into the power-plant tail- 
race. Close control of flow through the latter was to be 
accomplished by the installation of 60-in. diameter 
needle valves in their outlet ends, and S6-in. diameter 
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ror Use in Suasta high-pressure ring-seal gates y,. 
to be installed near the inlet , 
for emergency closure. 7, 


commodate the other draft requir 
ments at higher reservoir |ey, 

es three 102-in. diameter outlets 

he He center-line elevation 836.67 ,,, 


seven at elevation 936.67 ie 
prov ided through the spillway 
tion. Ruing-seal gates were 
f located a short distance from ; 
upstream face of the dam jy 
outlet conduits through the sp 
way section to control the flow. » 
for emergency closure these we: 


tiers of conduits. 
This scheme for adequately mee: 
ing the outlet requirements } 
\ been described principally, becay 
of its inclusion in the specificat; 
drawings. However, it has be 
‘| discarded in favor of another wh; 
more economically fulfills the sam 


from the standpoint of operatic: 

change made possible largely by ¢! 

recent development of the tub 
valve by the Bureau of Reclamation. This valve isa mod 
fication of the needle valve and, like it, can be operated » 
partial openings under high heads. Among its adya: 
tages, when compared with the needle valve, are chea 
ness because of fewer parts, with a consequent decreas 
cost of installation, and the fact that its mechanism ‘ 
less subject to hydraulic vibrations. (Figure 3 shows « 
assembly of a Shasta Dam tube valve.) 

In contrast to the original scheme, the present and 
final plan for the outlet works at Shasta Dam provides 
that all 102-in. diameter conduits will pass through th 
spillway section, thus dissipating the energy of the 
flow on the spillway apron. These conduits will be lin 
with plate steel and placed horizontally, except for shor 
reaches at their downstream ends, which will be curv: 
and formed to simulate the trajectory of a jet of falling 
water. To eliminate negative pressure and hence redu 
the danger of cavitation of the steel lining, the curv 
ends will be constricted gradually in the direction of flow 
The conduits, totaling 18, will be arranged in tiers, fou 
at center-line elevation 742 (see photograph), eight «! 
842, and six at 942. Flow through each conduit wil | 
regulated by a single high-pressure hydraulically oper 
ated tube valve installed in the conduit line a short dis- 
tance from the upstream face of the dam. Intakes of «! 
outlet conduits will be protected by semicircular rev 
forced-concrete and steel trashrack structures built on! 
the upstream face of the dam up to El. 960. 

Elimination from the original designs of the emerge) 
gates in the two lower tiers of conduits necessitated 
substitute for this desirable feature. According’) 
guides are to be provided in the intake structures 0! 4 
conduits to accommodate a coaster gate. This gate 
consists, principally, of an unhoused gate lea! equipp 
with an endless roller train at each side, and tt 1s opera" 
by cable from a gantry crane traveling on the spuiW) 
bridge. To provide this means for operating the gate, " 
was necessary to change the shape of the spillway cr 
from the section shown in Fig. 1 to that shown ™ Fi 
2. The crane also provides a way for moving the 
gate to any outlet intake for unwatering purpose 
occasion demands. 
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HE Falls of Niagara, together 
with the cascades and rapids 
above and the whirlpool and 


By Norman Marr 


Resources, Orrawa, CANADA 


J)’ VERSION of Niagara River water 
around the Falls for the generation 
of hydroeleciric power has long been 
regulated so as to safeguard the view 


Flow Diversion at Niagara Falls 


I. History of Power Development and Scenic Exploitation 


suLic ENGtneer, Dominion WATER AND Power Bureau, SURVEYS AND ENGINEERING Brancn, DepaARTMENT OF MINES AND 


boundary line and limited the diver- 
sion of water from the Falls for power 
production on the United States side 
to the amounts required to operate 


-,pids in the lower river, constitute 
se of the outstanding and best 
-nown scenic spectacles of the 
vorld. Throughout the years count- 
ss millions of people have been 
irawn to Niagara to view the ma- 
sty of the Falls and the grandeur 
; the cascades and rapids. The 
ame conditions that combine to 
reate this scenic spectacle provide 
enormous power potentiality. 
rhis is not far short of 6,000,000 
ntinuous horsepower if the mean 
low of the river could be utilized for 
the development of power through 
the total head of 310 ft. This head is made up of the 55 
t of fall in the mile of rapids above the Falls, the 160 ft 
» the sheer descent of the Falls themselves, and the 95 ft 
n the six miles of rapids below. 

In the latter part of the nineteenth century, conditions 
n the vicinity of Niagara had reached a deplorable state. 
Government reservations had not yet been made on 
ither side, and the exploitation of the grandeur of the 
Falls for private gain had proceeded to such an extent 
that it was said no view of the Falls could be had from a 
foot of United States soil without paying for the privilege. 
Conditions were little better on the Canadian side. 
industrial enterprise, too, had been allowed to establish 
tself on shores and islands in a manner most detrimental 
the scenic effect. 

In IS7S, the State of New York and the Province of 
itario appointed commissions to acquire lands on both 
sides of the river for the purpose of establishing park 
reservations and restoring, as far as possible, the natural 
eauties of the area. The splendid results achieved by 
the commissions are to be seen today in the treatment 
i the foreshores of the river and of the islands in the 
American Channel embraced in the New York State 
\eservation at Niagara and in the system of parks and 
soulevards included in the Queen Victoria Niagara Falls 
Park, which extends along the Canadian foreshore from 
‘ort Erie at the head of the river to Niagara-on-the-Lake 
it the river's mouth. 


creation of a 
Niagara 


agara 


RESTRICTION OF WATER DIVERSIONS FOR POWER 
DEVELOPMENT 

Rapid increase in power devek ypment in the early years 
‘ the twentieth century gave promise that the Falls 
would be so denuded of water as greatly to detract from, 
‘indeed possibly to nullify completely, their value as a 
me cctacle. Taking cognizance of this problem 
iit oT 
passed t] 
the 
Niagara 


jurisdict 


Burton Act “For the control and regulation 
‘ers of Niagara River, for the preservation of 
Valls, and for other purposes.’’ The Act assumed 
1 of the Niagara River to the international 


which has drawn honeymooners from 
around the world. 
character of the problem led to the 
Special 
Board which 
the remedial works recently undertaken 
to readjust the flow between the Canadian 
and the American Falls. 
which Mr. Marr presented at the Ni- 
Falls Meeting of the Society, 
held jointly with the Engineering In- 
stitute of Canada, gives the interest- 
ing background of the new project. 


<ress of the United States, on June 29, 1906,, 
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the power enterprises then in use 
or actually under construction, with 
such limitation on the importation 
of power from Canada as would, it 
was then believed, equitably adjust 
the diversions on both sides of the 
river. 

A few years later a treaty was 
concluded by His Majesty the King 
and the United States. Known as 
the Boundary Waters Treaty of 
1909, it provided for the settle- 
ment of boundary waters problems 
between Canada and the United 
States. Article V dealt with diversions from the 
Niagara River and provided that the total withdrawal 
from above the Falls for power purposes was not to 
exceed in the aggregate a daily diversion of 56,000 cu 
ft per sec—20,000 cu ft per sec on the United States 
side and 36,000 cu ft per sec on the Canadian side. 
The limitations of the Boundary Waters Treaty still 
govern except for certain increases in diversions during 
the present war emergency which have been agreed 
upon by Canada and the United States. 


The international 
International 
recommended 


This paper, 


POWER DEVELOPMENT 


Power development on the United States side of the 
Niagara River is recorded as far back as 1725, when a 
French settler erected a water-driven sawmill at the edge 
of the rapids above the Falls. During the next 125 years 
a number of other small sawmills, grist mills, and a paper 
mill operated with power developed from the rapids, 
but it was not until 1853 that the first attempt was made 
to utilize the Falls themselves. After nearly twenty-five 
years of effort, this undertaking failed to achieve eco- 
nomic success. The successful exploitation of power 
from the Falls dates from 1877 with the initiation of 
development by the Niagara Falls Hydraulic Power and 


CANADIAN FALLS WHEN DiscHARGE Was 198,000 Cu Fr per Sec 
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which in addition to having 


Manufacturing Company, 
water from its canal to 


its own power station, supplied 
several tenant companies 

Another company, the Niagara Falls Power Company, 
commenced construction operations in 1890 and in 1895 
was producing power at its first development, which was 
completed in 1900. A second development began pro- 
ducing power in 1902 and was completed in 1904, by 
which time machinery to generate 110,500 hp had been 
installed in the company’s two stations. In the mean- 
time, the hydraulic company’s progress was less rapid, 
but in various new stations and extensions a total ca- 
pacity of 167,200 hp had been installed by 1914. 

As the limit of permissible water diversion was being 
reached, and as many of the installations were using 
water inefficiently, it was realized that the only way in 
which a much-needed increment of power could be 
secured was by united action. This was accomplished 
by a consolidation, in 1918, of the existing companies 
into the Niagara Falls Power Company, which aban- 
doned a number of units and used the available water in 
new developments designed to utilize to the maximum the 
power available. The result was the existing efficient 
station below the Falls known as the Png aig Sta- 
tion, with an installed capacity of 452,500 hp. For 
standby or emergency use, the older pe less efficient 
installation of 110,500 hp, in what is known as the Adams 
Station, was retained. 

Power development on the 
gun in 1893 with an installation of 
International Railway Company. Early in the new 
century, however, three companies—the Canadian Ni- 
agara Power Company (a subsidiary of the Niagara 
Falls Power Company), the Ontario Power Company, 
and the Electrical Development Company —had develop- 
ments under construction. The first unit of these de- 
velopments came into operation in 1904 and in every year 
thereafter until 1914 there was an increase in installation. 
Additions were made in 1916 and in 1919, and by that 
time the installed capacity in all plants had reached a 
total of half a million horsepower. 

In the meantime, spurred by the then urgent war de- 
mands for additional supplies of power, the Hydro- 
Electric Power Commission of Ontario had commenced 
the construction of its Chippawa-Queenston develop- 
ment designed to utilize as much as possible of the en- 
tire descent between Lakes Erie and Ontario. In 1921 
the first unit of this development came into operation, 
and in 1925 nine units had been installed with a tenth or 
reserve unit being added in 1930 giving the station a 
maximum normal plant capacity of 500,000 hp. During 
this period also, the Commission acquired the properties 
of both the Ontario and Electrical Development Com- 
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panies so that it has at present, in the three st tions, ; 
combined maximum normal plant capacity of 830,000) 

The Canadian Niagara Power Company's plant with 
normal output of 100,000 hp from an installed apaci 
of 121,000 hp, is the only other plant now operating 
the Canadian side. 

The full operation of all installations on both side: 
the river (Fig. 1) would require a total diversion of wa,,. 
in excess of the limit of 56,000 cu ft per sec imposed | 
the Boundary Waters Treaty of 1909. On the Unit 
States side such full operation would require the diy, 
sion of approximately 32,500 cu ft per sec, and on the 
Canadian side about 50,000 cu ft per sec. 


PLANS FOR PRESERVATION OF THE FALLS 


Because of concern regarding deterioration in scep; 
effects at Niagara Falls through erosion and diversion 
water, a Special International Niagara Board was gq, 
stituted by the two Governments of Canada and tly 
United States early in 1926. The purpose of the Boa; 
was to conduct an extensive investigation into means » 
preserving the scenic beauty of the Falls, and an analy. 
sis of all related factors. 

In its final report of June 22, 1928, the Board foun; 
that the scenic beauty of Niagara Falls had been a 
versely affected by the development of three conditions 

1. Erosion and recession of the crest line upstream 

2. Low flows in the Niagara River resulting from |oy 
cycles of levels in the Great Lakes system 

3. The withdrawal of water from the Great Lake 
and the Niagara River for power, navigation, and sani 
tary purposes. 

In regard to erosion and recession, its studies indicated 
that the mean rate of recession of the central part 
“apex zone’ of the Horseshoe Falls had been 3.5 ft pe 
year from 1842 to 1905-1906, and 2.3 ft per year from 
1905-1906 to 1927. Astatement which had received wide 
circulation ‘“‘that the Horseshoe Falls is ‘committing 
suicide’ and is in danger of destroying itself as a spectacle 
by cutting a narrow ‘notch,’ destroying the symmetry 
the Horseshoe, possibly degenerating into a cascade 
and eventually draining the American Falls,’ was found 
by the Board to be quite unwarranted for the following 
reasons: 

|. For some years the recession of the crest has 
tended to move upstream along the course of two diverg 
ing deep-water channels on each side of a central shoal 
with the result that the ‘‘toe’’ of the horseshoe is growing 
broader rather than cutting into a single “notch.” 

2. The floor of the upper rapids and the crest of the 
Falls is a very hard and thick stratum of limestone 
Recession occurs through the falling of large blocks 
this limestone as it is undercut through the wearng 
away of softer underlying strata. The thickness ol the 
upper stratum increases from about 78 ft at the present 
crest line to about 130 ft at the head of the upper rapids 
As the crest moves upstream, the increased thicknes 
of this stratum will decrease the rate of recession. 

3. As the Falls recede, the active part of the crest 
line will increase in length, and the flow per unit of crest 
will decrease. This natural thinning out of the flow 
will tend to decrease the rate of recession. 

4. During recent years a large part of the flow has 
been diverted for power purposes. This fact has prob- 
ably decreased the rate of recession. 

For these reasons the Board concluded that the act 
part of the horseshoe will broaden out and the crest! hn 
lengthen in graceful curves and that, if adequate!) 
plied with water, the main part of the horseshoe, !\" 
200 years hence, should present an appearance equal 
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\ Weewisten and high areas near the shore as now 


Fated that recession will not progress to the j >" tend to force the flows from the flanks 
int of draining the American Falls for at least Queenston EN \ toward the center. To restore the 
5 (00 vears QUEENSTON-CHIPAWA. scenic effects at the Three Sisters 
"Recessions of the Horseshoe Falls, however, Islands and at the American Falls, it 
were found to have adverse effects on scenic me Capacity, 500.000 Hp \ was proposed to construct a deeply sub- 
values on the Goat Island and Canadian flanks. —_“#t pereting Heas...298 F* merged rubble mound weir above the 


: jeft to nature the Goat Island shelf would 
son be completely dry, even in high-water sea- 
and would take its natural place as a part 
the wall of the gorge. The same condition 
would take place at the Canadian flank although 
lesser degree. 
The recession of the 
Falls was 


American 


rest had never been 
sufficient to cause any 
material wearing away 
‘the talus at the foot 
‘the Falls which, so 
g as it exists, pre- 


Installed Capacity 452 500 Hp 
Average Effective Head, 212-217 Ft 


ONTARIO POWER STATION 


impairment 
ithe scenic beauty of 


Smeaton 


PROVINCE OF 
ONTARIO 


| 


(AMERICANS 
/ FALLS 


first cascade, extending from near the 
Canadian shore toward the shoal at the 
head of Goat Island and designed to 
raise the elevation at Grass Island 
Gage in the Grass Island Pool one foot 
at standard low stage and under the 
- then existing condi- 
\ tions of diversion. 
\ The cost of the works 
\ was estimated at 
$1,750,000. It was 


\ oy - proposed to test the 
— efficacy of these works 
R . 
by the withdrawal, on 


a temporary basis, 
through power stations 
on both sides, of 20,000 
cu ft per sec in addi- 
tion to the limits im- 
posed by the Bound- 
ary Waters Treaty of 
1909. 

On March 19, 1941, 
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&] NIAGARA FALLS 
(NEW YORK) 


ADAMS STATION 
N.F.P. Co. 
installed Capacity...110 500 Hp 


~ 


the Falls, it was con- anti a the Great Lakes-St. 
luded that the flanks Capacity, 180000 Hp ee Me 3 ens Lawrence Basin Agree- 

the Horseshoe and ment was signed at 
the rapidsimmediately Submerged, Grass | Ottawa by representa- 
upstream could be re- | Installed Capacity, 121.000 Hp — R tives of the Govern- 
lothed with an ade- | Net Operating Head 130 "tr ments of the United 
juate flow and kept | TORONTO POWER STATION weir SOUNDAR States and Canada. 
vered for many Max. Normal Plant Capacity, 150.000 Hp yay This agreement was 
Shundreds of years by Ce wide in scope and em- 
the construction of | to Navy | braced virtually all 
sworks to abstract Queenston -Chippawa matters related to the 
water from the deep utilization of the water 
hannels now feeding Y in the Great Lakes-St. 

the central portion and Welland Lawrence’ Basin. 
livert it to the flanks. 2 =_— A | Article IX of the 
[he rate of recession Agreement provided 
f the central pe wrtion of Fic. 1. Power DEVELOPMENTS AND REMEDIAL WorRKS, PRO- for the construction of 


this recession, however, 


the Horseshoe, which 
was already found to 
de decreasing, could be further decreased in some mea- 
sure by abstracting water from the central heavy flow; 
would not become an active 

menace to scenic effects for several hundreds of years. 
Elaborate works designed to fix the Horseshoe in its 
present position were considered unnecessary. If under- 
taken they would be only partially successful and would 
probably destroy some of the present important scenic 
‘tects. The injuries to the rapids in the vicinity of 
Three sisters Islands and in the American Channel and 
‘o the American and Luna Falls could be overcome by 
works above the first cascade, designed to raise the level 
of the Grass Island Pool and throw more water against 
ie head of Goat Island and into the American Channel. 
The works proposed consisted of submerged irregular 
weirs built from near the shores of the rapids just up- 
“eam irom the flanks and extended far enough into 
the ad) ‘cent heavy flows, which now feed the central por- 
sane _ Horseshoe, to intercept the desired amount of 
weirs ‘ pew it toward the flanks. The effect of the 
ould be reinforced by the excavation of such shoals 


AND UNDER CONSTR 


remedial works in the 
Niagara River and for 
the immediate diversion on each side of the river of an 
additional 5,000 cu ft per sec of water for power purposes. 
Provision was also made for testing the effects of the 
remedial works under a wide range of conditions by a 
Great Lakes-St. Lawrence Basin Commission to be es- 
tablished by the two governments under the terms of the 
Agreement. Provision was also made for recommenda- 
tions by the Commission respecting diversions from Lake 
Erie and the Niagara River. 

The Great Lakes-St. Lawrence Basin Agreement has 
not yet been approved by either government. In the 
meantime, however, urgent war emergency demands in 
both countries for additional power in the area tributary 
to the Niagara River resulted in the authorization, by 
successive exchanges of notes between the two govern- 
ments, of increased diversions for power purposes on 
both sides. The latest exchange of notes, that of October 
27, 1941, brought the authorized diversions to virtually 
the maximum capacities of the existing generating plants; 
32,500 cu ft per sec on the United States side and 50,000 
cu ft per sec on the Canadian side. The increase on the 
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Canadian side includes an amount equivalent to that 
which is being or is shortly to be diverted by Ontario 
from the Albany River watershed to the Great Lakes 
system, an amount estimated to be 5,000 cu ft per sec. 
In authorizing these temporary additional diversions, 
the two governments recognized the importance of 
undertaking immediately the construction of remedial 
works in the Niagara River above the Falls not only for 
the protection of scenic values but also for the improve 
ment of power-producing facilities during the war emer 
gency. In the exchange of notes it was agreed that the 
total cost of remedial works undertaken would be di- 
vided equally between the two governments. Also, 
temporary advisory committees which had been con 
stituted by each government in October 1940, in connec- 
tion with the Great Lakes-St. Lawrence Basin project, 
were instructed to get together for the purpose of recom- 
mending to the two govern 
ments (1) the exact nature and 
VERTICAL OF NIAGARA design of the remedial works 
FALLS SHOWING LOCATION ; 
that should be constructed in 
1942, and (2) the allocation of 
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the task of construction as between the two governmeny, 
The Committees submitted a joint report on January: 
1942, recommending the immediate construction, at ; 
estimated cost of $803,000, of a submerged weir jp » 
Grass Island Pool, designed to raise the water surface. 
the pool one foot more or less at standard low wate; 
envisaged by the Special International Niagara Boar 
The report pointed out that in addition to improving eo, 
ditions for the generation of power, the construction of th). 
weir would also improve the scenic beauty of the Py) 
by diverting additional water to the American Py) 
and over the Goat Island flank of the Horseshoe Falls 
It is not the purpose here to discuss the design of ¢), 
the submerged weir or the construction methods — 
posed by the committees, as these are to be dealt with 
other papers. It is sufficient to say that the governmens 
accepted the joint recommendations of the committe, 
and work is proceeding on the construction of the weir 
on the American side under the direction and contro] of tly 
U.S. Army Corps of Engineers and on the Canadian side} 
the Hydro-Electric Power Commission of Ontario unde; 
the control of the Dominion Department of Transpor: 


* irreguiar Submerged Stone Weir to 
¢ Raise Elevation of Grass Island Pool 
S One Foot at Low Water Datum Stages 
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a Variety of Engineering Problems 


Notebook 


Suspended Span Restrained by Friction Devices 


By J. E. Tonne vier, M. Ao. Soc. C.E 


ENGINEER OF MAINTENANCE, TrRIBOROUGH Bripce AuTHORITY, New York, N-Y. 


N a suspension bridge in the New York City area, 
the main span is secured at the towers by pin- 
nnected links and to the lower portal strut of the 
ridge with a connection which is both pin-connected 
od sliding. This arrangement by itself would restrain 
‘he bridge deck from moving laterally and vertically but 
sould permit it to move longitudinally under certain 
nditions of temperature and wind. To restrain the 
ieck from moving under wind pressure, and at the same 
time to permit its movement under changes of tempera- 
ture, the bridge floor was provided at each end with 
friction devices of sufficient capacity to stop the wind 
movement but not the temperature movement. 

lhe first friction devices provided were not a success. 
fhe principle on which they were designed was ade- 
juate, but there was considerable error in the assumption 
{ stresses to which they were subjected. The result 
was that in less than a year they showed signs of failure. 
Plans were made for installing new friction devices, and 
with the benefit of the previous experience it was possible 
to improve these in design as well as in capacity. 

As the new devices had to be erected in restricted space, 
it was necessary to give consideration in the design to 
the size of the members and to the means of getting them 
in place. In part, the difficulty was overcome by burn- 
ing away parts of the bridge members to permit the 
placing of the new friction members, the parts burned 
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away being replaced by arc welding when the work was 
completed. 

Each friction device, Fig. 1, consists of a heavy steel 
tongue which connects at one end to the pin that pro 
vides the lateral support for the bridge floor. The 
other end of the tongue passes between two steel castings 
supported on the portal strut, castings which provide 
the friction for the restraining effort. Pressure is applied 
to the castings by means of a system of levers and a 
counterweight. To limit the movement of the tongue 
and to force movement to take place at the opposite end 
of the bridge if one tongue tends to move too far, stop 
pieces are fastened to each tongue. As originally 
planned, these stop plates are placed at the points where 
the design showed that theoretically movement of each 
tongue should cease. But the actual length of the 
bridge floor was greater than the theoretical length by 
an amount that would have caused each stop plate to 
touch the restraining casting before the maximum tem- 
perature was reached. To prevent damage to the 
equipment because of this condition, the stop plates 
had to be moved. 

In order to have the bridge under some sort of restraint 
at all times, the new friction device for one end was 
completed before the old device at the other end was 
removed. It was not possible to discover that the stop 
plates were not properly placed until the second tongue 
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was set, at which time all the rigging and scaffolding had 
been removed to the opposite end of the bridge. In 
order to remove and reset the stops on the first tongue 
without dismantling the friction device and removing 
the tongue, the old stops were cut off and new ones 
welded on. All this work was so situated that it could 
be done without the aid of scaffolding or rigging. Ad- 


Civit ENGINEERING for July 1943 


VoL. 13, 


vantage was taken of the change to provide welds tj, 


would fail (as nearly as could be determined) unde; 
ultimate stress of about 25° less than the maxim: 
working stress in the friction tongue. * 

[This paper is printed by courtesy of the Lincoly 4, 
Welding Foundation; it formed part of a paper wh, 
received a prize in the Foundation’s recent competitio, 


Pressures on Unsymmetrical Pile Groups 
By Roserrt B. B. Moorman, Assoc. M. Am. Soc. C.E. 


AssociATE Proressor or Civit ENGINEERING, UNiversity or Missouri, Cotumsia, Mo. 


A USEFUL application of a modified form of the Mohr- 

Land construction occurs in the case of eccentrically 
loaded unsymmetrical pile groups. Presented in this 
article is the modified form of the Mohr-Land construc- 
tion together with an example showing its application to a 
pile group. 

In the computations that follow it is assumed that the 
masonry base which rests on the piles is so rigid that a 
plane through the tops of the piles before application of 
the loads remains plane after their application. This 
leads to the assumption that the intensity of pressure on 

the piles varies 

AY linearly with the 
distance from the 
7 neutral axis. 
B While in the ex- 

ample that follows 
all the piles are as- 
sumed to be alike, 
this assumption is 
not an essential 
condition in the 
“application of the 
method proposed 

here. 

The pressure on 
individual piles 
a for a given loading 
condition can be 
y | determined by 
computing the 
effect of the direct 
load and adding to 
it the effect of the bending moment produced by the eccen- 
tricity. The evaluation of the latter effect can be carried 
out expeditiously by use of the Mohr-Land construction. 

This construction is illustrated in Fig. 1. From the 
origin O, the intersection of the x and y axes, construct, 
to some convenient scale, OA = I,, AB = I,, and AC = 
I,,, where I, the moment of inertia about the x axis, 
I, = the moment of inertia about the y axis, and J,, = 
the product of inertia with respect to the x and y axes. 
When J,, is positive, plot it to the right of the y axis, and 
when negative to the left. 

Next construct the circle shown in Fig. 1, using OB = 
I, + I, as a diameter. Draw OD parallel to the plane 
of the moment (or loads). From D draw DE through C. 
Then CE R is called the directed moment of inertia 
and OE is the neutral axis. 

The unit stress (or pressure) due to bending ts p; = 
Mo/R, in which 


p, = stress per unit of area (or pressure per pile) 


Plane of Moment 
* Loads) 


Fic. 1 Monr-LaAnp CONSTRUCTION 


M = moment (for loads on pile groups the moment is 
equal to the load, P, times the eccentricity, e) 
R = directed moment of inertia (Fig. 1) 


v = perpendicular distance from the neutral axis ; 
direction OG, as shown in Fig. 1 


The total pressure on an individual pile of a pile groy, 
is equal to the pressure /;, due to bending, plus the pre 
sure pz, due to direct load. The pressure fp, may be « 
pressed as p2 = P/n, in which m = number of pil 
The total pressure, p, on a pile may then be expressed x 
the sum of p; and p, or 

+ R = + R 


To illustrate the application to an actual case, assume: 
pile group as shown in Fig. 2. In this case all the pile 


are assumed to be alike, that is, each is considered to be » 


unit area, and the center of gravity, moments of inertia 
and product of inertia are determined on this basis. Th 
gravity axes are shown as the x and y axes. 
computed data are as follows: J, = 108.9, J, = 504 
and J,, = —21.6. 
x = —OS8ftandy = +1.5ft. 


Plot these data to scale and draw a circle using /, + /, 
Show the plane of the loads by drawing 


as the diameter. 
a line, OD, through the center of gravity, O, and the point 
of application of the resultant load. From D through ( 
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DE. The directed moment of inertia, R, is CE and is 
Caled The neutral axis would be if only 
sding were considered. If the effect of the direct load 
sidered, the neutral axis is O’E’ at a distance 1) = 
ye from OE in the direction opposite to the load P. If 
should fall within the pile group, it would indicate 
‘ye existence of tension among the piles, but in this case 
Jls outside, indicating that compression exists over 
‘ye whole group. Next draw the line EG through the 
oter of the circle F, the bisector of BO. The direction 
which ¢ is measured is given by OG. The pressure on 
‘he most stressed pile may be computed as 


raw 
led is 06.2. 
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P Pev 150 (150) (1.7) (5.32) a a 


if v is measured from OE, or 


Practical Solution for Equations of Higher Powers 


By Ciement A. Dippen 


TrpewaTER ConstrRucTION CorporRATION, NorFoik, VA. 


For several years I have used a simple method of 
solving equations that are of higher powers than the 
scond. It may be quite common, but I have never 
seen it used elsewhere. 

Let it be required to solve the following equation: 


+ 7.02x* — 88.56x% = 47,000 
Simplifying, 
+ 336.9622 — 4,250.88% = 2,256,000 = C...... (1) 
From a few quick numerical computations it will be 
rident that the proper value of x lies between 100 and 


5. For convenience and quick results, we will make 
first assumption that the value is 100. As it happens, 


the true value is somewhat larger, but the method is 


ist as simple in the case that the assumed value is too 

igh rather than too low. 

If xis taken as 100, then —x* + 336.96x? — 4,250.S8x 
= 1,944,512 = C’... . (2) 


Pev’ (150) (1.7) (11.56) _ 

if v’ is measured from O’E’. The eccentricity, e, is com- 
puted as 

e= Ve" + e? = V(—O0.8)? + (1.5)? = 17 ft. 
ordC = C — C’ = 311,468. 

Differentiating Eq. 1, 

(—3x* + 673.92x — 4,250.88)dx = dC. ..(3 


Thus, if x = 100, then 33,l4ldx = dC = 311,468; 

whence dx = 9.4. From this, x = 100 + 9.4 = 109.4 
This second and closer approximation of x may be 

checked by substituting x = 109.4 in Eq. | as follows: 


— 1,309,344 + 4,032,816 — 465,024 = 2,258,448 instead 
of 2,256,000 


The resulting error is only 0.1% and therefore neg- 
ligible in a practical case; or it can be reduced by a sec- 
ond approximation if necessary. For example, if x were 
now taken as 110, the computations would still be quite 
simple, but the revised value of x would be much more 
nearly exact. 

This method can be applied to equations of any power. 
It is more simply and easily used than many others for 
solving such equations. 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Comments on Timber-Concrete 


Bridge Decks 


fo tHe Eprror: The article on “Timber-Concrete Bridge 


Jecks Used in Florida’ by W. E. Dean, in the April issue, is a very 


teresting discussion of a type of short-span trestle construction 

lat has received considerable attention in recent months because 

‘he present shortage of critical materials. In normal times, how- 

‘, iN most areas where suitable structural timber is costly, the 

nomic advantage is with the more permanent types of short- 
nstruction, such as concrete-slab spans. 

are three points in Mr. Dean’s article upon which I wish to 


rst place, it is preferable to avoid vertical holes through 
uch points tend to be foci for early deterioration due to 
| vd dry rot, if the treatment happens to be faulty. 
»s lagged to the sides of timbers are preferable to drift pins, and 
be held down by twisted galvanized straps lagged 

‘avy into the laminae and the bent caps. 
‘ ‘comment has to do with the jointing of the laminae 
No laminae should be broken at the support, as mo- 


ment and shear are both a maximum at this point, and the timber 
will be most efficiently employed if the full section is utilized. The 
stiffness of the deck will not be impaired, and there will be less 
tendency for dry rot in the deck and pile cap, should percolating 
water occur. Pieces of full-span length should be used throughout 
and spliced near the quarter points, staggered on alternate sides of 
the bent, and scattered so that not more than one-fourth of the 
pieces are spliced within a distance of 2 ft. Moments and conse 
quent curvature of the floor in this region are small, so that ade- 
quate material is still furnished to resist stresses; and accurate 
elastic analysis can be made, as any uncertainties in the relatively 
small values of M/EI in this area will have little effect upon the 
stress distribution. 

Thirdly, if old highway guard fence wire is tightly stretched over 
lag screws or heavy spikes, so that the slack is removed, the mesh 
will act as true temperature and shrinkage reinforcement. Two- 
ply transverse and longitudinal mesh have been used in timber- 
stringer spaus of the conventional type with concrete floor, and the 
heaviest highway and military loads have been carried without 
difficulty. 

ARNOLD STAUBACH, Assoc. M. Am. Soc. C.E, 
Austin, Tex. 
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Need for More General Education 


lo tue Eptror: The article by John M. Hayes on “ Engineering 
Pedagogy,’’ in the May issue, treated a topic which must be of great 
interest to many engineers. In his daily work the engineer de 
velops, toa very high degree, a functional approach towards things 
The question of just how tunctional his college education was in 
preparing him for his life after graduation should be of great con- 
cern to him 

I cannot entirely agree with Mr. Hayes’ emphasis on the impor 
tance of practical engineering experience as a qualification for a good 
engineering teacher. It by no means follows that the successful 
practitioner in engineering, any more than the successful practi- 
tioner in any other profession, will make the successful teacher 
In common with many other engineers, Mr. Hayes lays great 
stress on the practical side of an engineering education. With 
each advance of science, new fields are constantly opening up for 
the engineer. The schools are trying to keep up with new develop- 
ments in industry. Each year, new courses are added to the cur- 
riculum, so that the graduate may have some working knowledge of 
the field in which circumstances may place him. Already, the 
four-year course has become too short. Many engineering schools 
require their students to attend summer classes, and there is talk of 
extending the college curriculum an extra year. This would mean 
five years for a bachelor's degree 

Each year the trend towards specialization grows stronger. Cul- 
tural courses are dropped from the engineering student's curriculum 
wherever possible. The English literature course becomes “‘Eng- 
lish Literature for Engineers’’; the public speaking course becomes 
‘Public Speaking for Engineers’’; and the economics and foreign- 
language courses are similarly modified. This is contrary to Mr 
Hayes’ definition of the ‘fundamental purpose of education.”’ If 
this trend towards specialization is continued to its logical con- 
clusion, the student of the future will be trained to do a specific set 
of tasks as a carpenter or a mechanic is trained to do his specific 
set of tasks. The engineer will neither know nor care what relation- 
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ship his work will bear to the welfare of society as a who, 


will he be interested in furthering his knowledge so as 1. bes: | 


his fellow men. 


Education should be directed towards developing the studen, 


that he will have a well-rounded viewpoint in later life yj, , 
nical education should be such that he will not have too grea: 
culty in familiarizing himself with the details and practices 
particular field he enters after graduation. It should cmphac 
thorough understanding of engineering fundamentals 

an education back of him the student will not feel lost whey 


enters new work. His training should be such that he wi . 


forget it in the years after his graduation. He should reajj,, 


necessity and desirability of keeping up with new developmen. 
his field. The engineer whose technical education rests on q 4, 


foundation will find it far easier to familiarize himself wis; 
procedures and practices of a new field. than the engineer 


training has been highly specialized and ‘‘practical When : 


“practical” engineer tries to understand a technical paper op 
new theory or development, he may soon discover the inad 
cies of his specialized technical education. Unfortunately, ci; 
stances often keep the engineer from entering the field of his 


lege specialty, and he must be qualified to hold his own wherey. 


he may find employment. -. 

However, the engineeer’s education should also stimulate h 
terest in intellectual matters. Indifference to culture is only 
prevalent among engineering students. Asa result of this indif 
ence, few engineers in later life become the intellectual and 
leaders of their community. Thus the student’s limited ou! 
impairs his usefulness to society and to his profession 


Mr. Hayes has echoed the desire of many engineers for a mo 


practical education. However, I would ask engineers to rey 
what effect on their professional success, or lack of success, a | 
“practical” and a more general education might have had 


A. Karp, Jun. Am. Soc. 


New York, N.Y. 


Temporary Military Roads 


Dear Sir: I had considerable practice in building temporary 
military roads on the Eastern front during the first World War, and 
I wish to emphasize some details that are sometimes overlooked 
If trees, planks, and similar materials are used for fixing roads in 
swampy (or sandy) localities, it is better not to place the material 
normal to the axis of the road, but at an angle of about 60 deg to 
that axis. If this is done, one wheel only, rather than two at a 
time, will pass over a given tree. Hence, the bending moment 
will be smaller, and weaker material may be used. Another ad- 
vantage of this method is that it affords quieter travel 

The accompanying drawings, depicting various phases of cor- 
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duroy roads, are taken from the second edition of my book 
highway engineering, which was published in Moscow in 1929 


cross section and plan are represented in Fig. 1, while Fig. 2 sh 


the details of fixing guard rails to the underlying trees. Wir 
may also be used in affixing the guard rails. Finally, Fig. 3 rep: 


sents the situation when only rather short trees are availabk 


the latter case, it is advisable to make alternate joints. Obvious! 


trees should be arranged according to diameter, rather than pla 
at random, in order to create a traveling surface without jumps 


D. P. Kryntne, M. Am. Soc. C! 


Research Associate in Soi 
Mechanics, Yale Univers 
Vew Haven, Conn 
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N 0 
Good kK ngineers Not Always (Good to teach until they die or are superannuated Colleges should doa 
whole ™ TT little culling, but they very rarely do. The writer's experience in 
best I eachers four universities has induced him to believe that hardly half of the 
4 ’ college professors are really competent men. The good research 
Studer ar S In the May number of Civit ENGINEERING, John W. man is, of course, rare, but once found, he is a joy to the profession 
His his view of what a university teacher should be. He nq an inspiration to his students. There is always a danger of 
great ounsel of perfection, probably unattainable. The stereotyping students, and here the research man is of great value 
ces id, we are told, be well educated, of ample practical In certain universities abroad there are two kinds of professors, 
1Dha ce, sympathetic, a natural teacher rather than a research the regular and the supplementary (ordentliche and ausserordent- 
With He must be patient, but an average individual—an unlikely j;-4¢) The first variety is the kind we have, and the second is a 
t when a He should be a good speaker. Presumably he rare exception on this continent—he is the man skilled in his field, 
e will tisfied, having had good practical experience, to take a perhaps a consulting engineer, perhaps the employee of an engi 
ealize salary when he starts teaching. He should be a student neering firm, who takes on a course in a near-by university and 
pment, s day - brings to his students the sense that an engineering life is real and 
on a \ good teacher does not need to be a competent Practicing €ngi- earnest, that it deals with practical matters in a practical way 
wi nor to have a comprehensive knowledge of the field of ©ngt — Perhaps such a teacher gives his students a new interest in and new 
eer wh g In the usual engineering office a new recruit will find @ eenness for their work. Art is long, and it will take at least as 
Whe of colleagues ready to aid him in his work, eager to show many years in practice as in college to qualify a man as an engineer, 
r on t and effective methods, prepared to tell him what books or and then only if he keeps on studying. The ordentliche work, 
inad - he needs to study, and willing to discuss his problems with generally speaking, is probably fairly well done in our universities 
y, cir What college preparation ts needed, in the field of his im- But there are too many specialized courses for the average student 
f his tasks, is an acquaintance with mathematics through the 4 Jittle more English, including spelling, a more thorough ground 
wherever and a solid foundation in physics; certain fields, of course, ing in the foundation studies, and a good bit less of advanced sur 
ce chemistry and mining, require specialized training. veying, differential equations, theory of probabilities—just as in 
te h of the nuisances in an office is the young man who has = jances—would do no harm. 
only ilized in elastic theory so earnestly that the larger field of One other thought is perhaps worth consideration. In law 
s indiff mn sense is Closed to him, at least until his sharper edges have <chools the work is in part on the “‘case system.”’ A definite prac- 
i cultur smoothed away. The difficulty is to get a recruit who tical problem is set up and discussed at length. The dean of a 
1 out! that his training has merely provided him with two white mechanical engineering department used this method more than a 
ind that close application and a willingness to continue his generation ago, greatly to the profit of his students. His problems 
ra ation are essential. A keen mathematician is not necessarily — were thoroughly practical, and did not merely “illustrate the prin- 
of good engineer ciple.”’ 
$s, a wt of a dozen qualified graduates, there may be one who will 
id 2 indefinitely in an office. In a university, once the teach- C. M. Goopricu, M. Am. Soc. C.E. 
: foothold is gained, most of the dozen, perhaps all, will continue Walkerville, Canada 
doc, CI 
a Forum on Professional Relations 
i _ ConpuCTED COLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS BY DR. MEAD 
2 lon ra number of months past Dr. Mead has been answering ques- ing agent. The makers of this truck also make a pleasure car which 
bk n engineering ethics in these columns. Herewith he gives his the purchasing agent is thinking of buying. When he goes to purchase 
“ n Question No. 10, which was announced in the May issue. the car, he finds that the dealer, who is also the dealer from whom he 
n pla question states that: “‘The purchasing agent for a large concern buys the trucks, is willing to sell him the pleasure car ata price a great 
um! purchases a large number of trucks annually. One particular kind deal lower than that at which the car is ordinarily sold. Should he 
‘ruck has been very satisfactory and is very popular with the purchas- buy the car at the price offered?” 
In the opinion of the writer it is result in an extra charge on the ma- 
er edingly desirable for every man — ——— = terial or machinery purchased, which 
keep himself as free as possible * 2 i must be paid by the client or em 
personal obligations, which may Your Problems in Ethics? ployer. In such cases the transac- 
ndicap his future actions or de- : , tion is bribery and a criminal offense 
ions. It seems especially impor- SINcE last September Dr. D. W. Mead has | It seems desirable therefore that 
ant not to accept personal benefits been drawing on his wide experience not only to personal purchases and purchases by 
hich may entail the return of favors propound questions of ethical practice for en- agents for others should, so far as 
the individual is purchasing ginters, subsequently opened for general dis- | possible, be kept entirely separate in 
aterial or machinery for his client or cussion, but to give his views as to the pro- order to avoid any appearance of evil. 
mployer : | prieties in each case. A wide group of the D. W. Meap, Past-President and 
lt is true that an agent might be _ Society membership has enjoyed these discus- Hon. M. Am. Soc. C.E. 
villing to forego his personal profit sous. Madison, Wis. 
n whole or in part) on a sale in order He is now opening his monthly columns still ipciailatiniioneels 
retain the friendship of an agent | wider by inviting others to submit their prob- | Other problems of professional re- 
to ts doing business with him regu- lems of ethical practice under the same privi- | lations will be treated by Dr. Mead 
4 irly and to do so without imposing lege. That is, discussion is to be welcome, and | each month. Next in sequence, for 
tra charges on future purchases | the final comment will be Dr. Mead’s own study and written discussion by mem- 
the agent may make for his cunnnary. bers until August 5, with answers in 
But such action approaches Here is the chance to propound that knotty the September issue, will be the fol- 
sly near to bribery, and cer- question which has been bothering you, or that lowing: 
nly such benefit should never be particular situation which you think will in- | Question No. 12: A young engi- 
pted without the full and com- terest others. To avoid any embarrassment | neer is employed by a municipality at 
knowledge and consent of the names of persons, or companies, or places can | a salary of $3,000 per year. Would 
iT lover be kept anonymous, as you may desire. Please | the engineer be justified in doing private 
‘ well known that purchases are send through the Editor of Crvit ENGINEERING, work during his spare time and in re- 
induced by granting benefits in | 33 West 39th St., New York, N.Y. taining the payments for this work for 
to the purchasing agent and his own use? 
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Seventy-Third Annual Convention 


Los Angeles, Calif., July 4 29, 30, 1945 
Biltmore Hotel to Be Headquarters 


— 
Opening Sess! d Busi Meet 
pening Session and Business Meeting 
WEDNESDAY —July 28, 1945—Morning 
G 
9:00 Registration 10:20 Response 2:00 1 
Registration will take place in the Galeria Real near the Ezra B. Wuitman, President, American Society of 
entrance to the Ballroom. Engineers. ; 
10:00 Convention called to order in Ballroom by 10:25 Annual Address 
Junttan Hinps, President, Los Angeles Section, Am Ezra B. WuHitmMan, President, American Society 10 1 
Soc. C. E., General Manager and Chief Engineer, The Civil Engineers. . 
Vetropolitan Water Dis 
11:00 Engineer Constructin 
trict of Southern Cali 
lee 
fornia, Los Angeles, WEDNESDAY LUNCHEON n a Theater of We 
Calif 12:30 p.m., Renaissance Room, Biltmore Hotel faj. Gen. Eve 245 | 
At the close of the Wednesday morning session, there ReYBOLD, M. Ap 
will be a luncheon for members, guests, and their ladies C.E., Chief of Engin 
—" 10:10 Address of Welcome in the Renaissance Room of the Biltmore Hotel. It is War D 
His Honor FLETCHER expected that a prominent speaker will address the ar Vepariment, Wa I 
Bowron, Mayor of the luncheon group, but pending acceptance of the invitation ington, D.C 1:20 5 
: ’ details are being witheld. Full information will be given 11:45 Business : 
2 } City of Los Angeles, in the program to be distributed at the meeting F meeting I 
eu Los Angeles, Calif 12:00 Luncheon recess 
3:35 
3:50 
I 
4:05 


( 
10 § 
50 D 
Br_tmMoreE CONVENTION HEADQUARTERS WILsHIRE BOULEVARD AND McARTHUR Park, Los ANGELES 
\ 
§ 
Dinner and Entertainment 
WEDNESDAY—July 28, 1945—Evening 
7 p.m. Ballroom, Biltmore Hotel $:10 
Following a social hour at 6 p.m., dinner will be served at 7 p.m. in the Ballroom of the 
Biltmore Hotel. Entertainment arrangements are not yet sufficiently complete to make definite 0 A 
announcement Informal dress 


| 
| 


2:00 


3:50 


4:05 


IRRIGATION DIVISION 
Galeria “A” 


R L. HenpeRSON, Member, Executive Committee, 


PRESIDING 


GROUND WATER BASINS AND THEIR UTILIZATION 


Introductory remarks 


Grorce L. Henperson, M. Am. Soc. C.E., Chief Engi- 
neer and Office Manager, Kern County Land Company, 
Bakersfield, Calif 
Utilization of Ground Water Basins in the Development of 

Stream Systems in Arid United States 

HaroLtp ConKLING, M. Am. Soc. C.E., Deputy State 
Eneineer, Water Rights Division, Sacramento, Calif 
Permissible Cost of Artificial Recharge of Ground Water 

Basins 


Grorce B. Gieason, Assoc. M. Am. Soc. C.E., Senior 
{ydraulic Engineer, California State Division of Water 
Resources, Los Angeles, Calif 


Recess 


Discussion by 


Raymonp A. Hui, WM. Am. Soc. C.E., Leeds, Hill, 
Barnard and Jewett, Consulting Engineers, Los Angeles, Calif. 


Finey B. Laverty, M. Am. Soc. C.E., Chief Hydraulic 
Los Angeles County Flood Control District, 
Los Angeles, Calif 


Engineer, 


MartTIN R. Huserty, Assoc. M. Am. Soc. C.E., Associate 
Professor of Irrigation, University of Califcrnia, Los Angeles, 
Calif 
General discussion 


Adjournment 


STRUCTURAL DIVISION 
Conference Room 8 


R. R. MARTEL, PRESIDING 
Introductory remarks 


R. R. Marrer, Professor of Structural Engineering, 
California Institute of Technology, Pasadena, Calif 


Structural Design of Camouflage Supporting Structures 


STEPHENSON B. Barnes, M. Am. Soc. C.E., Consulting 
Structural Engineer, Los Angeles, Calif. 


Discussion by 


RicHaRD W. Ware, Structural Engineer, Los Angeles, 


Structural Features of Lofting Work in Ship Construction 
\. P. Hupert, California Ship Buildings Corporation, 
\ngeles, Calif. 


Discussion 
General discussion 


Adjournment 


Se Civit ENGINEERING for July 1943 


WEDNESDAY—July 28, 1945 


745 


5:00 


Sessions of Technical Divisions 


Afternoon 


SANITARY ENGINEERING DIVISION 


Conference Room 1 


R. F. Goupey, Secretary, Evecutive Committee, PRESIDING 


Operation Results-- Water Softening Plant of the Metro- 
politan Water District of Southern California 
James M. Monrcomery, M. Am. Soc. C.E., J M. Mont 
gomery & Company, Consulting Engineers, Los Angeles, 
Calif 
Discussion by 
Rosert B. Diemer, VW. Am. Soc. C.E., Chief Operation 
and Maintenance Engineer, Metropolitan Water District of 
Southern California 
Correlation of Flood Control Works and Water Supply 
in the Los Angeles Coastal Plain 
Fincey B. Laverty, MW. Am. Soc. C.E., Chief Hydraulic 
Engineer, Los Angeles County Flood Control District, 
Los Angeles, Calif 
Discussion by 
A. L. SONDEREGGER, VM. Am. Soc. C.E., Consulting Engi 
neer, Los Angeles, Calif 
Engineering Factors to Be Considered in Drafting Con- 
sumers’ Rules and Regulations for Water Services 
Max Socna, Assistant Engineer of Design, Bureau of 
Water Works and Supply, Los Angeles, Calif 
Discussion by 
L. J. ALEXANDER, Assoc. M. Am. Soc. C.E., Designing 
Engineer, Southern California Water Company, Los Angeles, 
Calif. 
Cross-Connection Elimination Program in Los Angeles 
Harry Hayes, Assoc. M. Am. Soc. C.E., Assisiant Sani 
tary Engineer, Bureau of Water Works and Supply, Los 
Angeles, Calif 
Discussion by 
Roy O. VAN Merer, Chief Sanitary Inspector, Bureau of 
Water Works and Supply, Los Angeles, Calif 
Adjournment 


Metropolitan Wat ¢ District 
SOFTENING AND FILTRATION PLANT, LOS ANGELES, CALIF. 


33 
wake 
| 
2:00 | 
| 2:30 ~ 
of | 
2:10 = 
struction 
of Wa 
Eve 
3:15 
An 
ut, Wa 3:30 
3S 4:00 
|| 
4:10 
4:40 
4:20 
0 


te 


Civit ENGINEERING for July 1943 


Vou. 13, No 


Sessions of Technical Divisions All Day Thursday 


THURSDAY 
POWER DIVISION 


Conference Room 8 


R. J. Trpron, Member, Executive Commitee, PRESIDING 


DETERIORATION AND MAINTENANCE OF CONCRETE 


DAMS 


July 29, 1945 


Morning 


10:40 Vertical Sand Drains for Stabilization of Foundations 


O. J. Porter, M. Am. Soc. C.E., Senior Physical 1, 
Engineer, Materials and Research Department, 
Division of Highways, Sacramento, Calif. 


Discussion by 

A m. Soc C.E ‘onstr uct 

Engineer, State Division of Highways, Sacramento, (,) 

Assoc. M. Am. Soc. ( 
Consulting Engine 
Dames & 


Foundation Enpine 
Los Angeles, Calif 


11:45 General discussioy 
12:10 Adjournment 


SANITARY ENGINEERING DIVISION 
Conference Room 1 


R. F. Goupey, Secretary, Executive Committee, Presi: 


Experience in Handling Citrus Products Waste 


Howarp W. HALL, Assoc. M. Am. Soc. CE. M 
Exchange Lemon Products Company, Corona, Calif 


Water Supply and Waste Disposal Problems at Syntheti 


J. O'CONNELL, Jr., Consultant, Technico! 
sultants Company, San Francisco, Calif 


Steel Manufacture Void of Any Final Liquid Wastes 


ARTHUR TayLor, M. Am. Soc. C.E., Taylor & To 
Consulting Engineers, Los Angeles, Calif, 


Trends in Design Data for Water Treatment and Sewag: 


C. F. Hostrup, M. Am. Soc. C.E., Chief Engineer, ! 
U.S. Engineer Deparimer 


A. H. Jessup, M. Am. Soc. C.E., Chief Designing Eng 
neer, Leeds, Hill, Barnard and Jewett, Consulting Es 


Program Arranged by the Joint Committee on Masonry Dams 11:25 R. M. Guus, Assoc. M 
9:30 Introductory remarks 
R. J. Trpton, M. Am. Soc. C.E., Consulting Engineer, 11:35 Wirt1m W. Moore, 
Denver, Colo 
9:40 Deterioration of Con- 
crete Dams Due to - 
Alkaline Aggregate Thursday Luncheon 
Reaction ‘ 9.2 
Ballroom, Biltmore Hotel, 12:50 p.m. 
R. F. Bianxs, M 
Am. Soc. C.E., Senior Following the close of the technical sessions on Thursday d 
Engineer, U.S. Bureau morning, luncheon will be served at 12:30 p.m. in the 
pr Rec Someation Den Ballroom for members and men guests. Ladies will have 
ver, Colo lunch at the University Club, as announced elsewhere. 
10:20 Discussion 
10:40 Experience with Maintenance of Concrete Dams in High 
Altitudes 
W. L. Cuapwick, M. Am. Soc. C.E., Chief Civil Engt- 
neer, Southern California Edison Company, Los Angeles, 
Calif 
11:20 Discussion 
11:40 General discussion 
12:00 Adjournment 10:00 General discussion 
10:05 
SOIL MECHANICS AND FOUNDATIONS Rubber Plants 
DIVISION 
Galeria Room 10:35 General discussion 
Cuaries H. Ler, Member, Executive Committee, PresipinG 10:40 
9:30 Introductory remarks 
CHarves H. Lee, M. Am. Soc. C.E., Consulting Engi- 
; neer, San Francisco, Calif 11:10 General discussion 
9:35 Foundations for Quay Walls on Deep Soft Clay 11:15 
Witttam W. Moore, Assoc. M. Am. Soc. C.E., Con- Disposal Plants 
sulting Engineer, Dames & Moore, Foundation Engineers, 
Los Angeles, Calif pair and Utilities Division, 
Discussion by Los Angeles, Calif. 
10:20 Compr. Grorce F. Nicwoitson, M. Am. Soc. C.E., 11:45 Discussion by 
CEC, U.S.N.R., Public Works Officer, U.S. Naval Dry 
Docks, San Francisco, Calif. 
. 10:30 Cartes H. Ler, M. Am. Soc. C.E., Consulting Engi- neers, Los Angeles, Calif. 


Club 


neer, San Francisco, Calif 


Adjournment 


Entertainment for the Ladies 
July 29, 1943 


THURSDAY 


Luncheon and Entertainment 


At 12:30 p.m. the ladies will meet for luncheon at the University 


Following the luncheon, there will be brief book reviews 


by several literary celebrities 


In the evening all ladies will assemble in the Biltmore * 


Music 


adjacent 


Ladies’ Theater Party 


Room at8 p.m. to attend, the play “Claudia,” | 
Biltmore Theatre. 
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THURSDAY —July 29, 1943—A/ternoon 


POWER DIVISION 


Conference Room 8 


ipton, Member, Executive Committee, PRESIDING 


oETERIORATION AND MAINTENANCE OF CONCRETE 
DAMS 


gram Arranged by the Joint Committee on Masonry Dams 
Introductory remarks 
R. J. Trwton, M. Am. Soc. C.E., Consulting Engineer, 
Denver, Colo. 
>-10 Repairs of Power House Substructure and of the Dam 
at Buck Hydroplant 
Pure Sporn, M. Am. Soc. C.E., Vice-President and 
Chief Engineer, American Gas & Electric Service Corpora- 
ron New York, N.Y. 
and 
H. A. Kammer, Assoc. M. Am. Soc. C.E., Construction 
Engineer, American Gas & Electric Company, New York, 
N.Y 
2:50 Discussion 
3:10 Repair Work Done at Guin Dam in Canada 
O. GranaM, Chief Engineer, Quebec Streams Commission 
Montreal, Canada 
3:50 Discussion 
4:10 General discussion 


4:30 Adjournment 


SOIL MECHANICS AND FOUNDATIONS 
DIVISION 


Galeria Room 
CuarLes H. Ler, Member, Executive Committee, PRESIDING 
2:00 Introductory remarks 
CuarLes H. Leg, M. Am. Soc. C.E., Consulting Engi- 
neer, San Francisco, Calif 
2:05 Design and Construction of Air Fields 


Cov. James H. Stratton, M. Am. Soc. C.E., Corps of 
Engineers, U.S. Army, Washington, D.C. 


‘ARKER DAM ON THE LoweR COLORADO 


Discussion by 

2:50 Cor. James B. NewMan, Jr., Air Corps, U.S. Army 
Chief, Buildings and Grounds Section, Office of Command- 
ing General, Army Air Force, Washington, D.C. 


3:00 T. E. Stanton, Vice-President, Am. Soc. C.E., Materials 
and Research Engineer, State Division of Highways, 
Sacramento, Calif. 


3:10 Some Soil Mechanics Features of a West Coast Graving 
Dock 
FREDERICK J. Converse, Assoc. M. Am. Soc. C.E., 
Consulting Engineer, Warren and Converse, Foundation 
Engineers, Los Angeles, Calif. 


3:55 Discussion by 


CuHaries T. Leeps, M. Am. Soc. C.E., Leeds, Hill, 
Barnard and Jewett, Consulting Kngineers, Los Angeles, 
Calif. 
4:05 General discussion 
4:30 Adjournment 


SURVEYING AND MAPPING DIVISION 


Conference Room 1 
Compr. RIcHARD R. LUKENS, PRESIDING 


2:00 Introductory remarks 


Compr. Ricuarp R. Lukens, M. Am. Soc. C.E., U.S 
Coast and Geodetic Survey, Riverside, Calif. 
2:10 Geodetic Control Surveys in Los Angeles County 


ALFRED Jones, Assoc. M. Am. Soc. C.E., Los Angeles 
County Surveyor and County Engineer, Los Angeles, Calif. 


Discussion by 


2:50 DoNnaLp L. WiLutiaMs, Engineer, Surveying & Drafting 
Department, U.S. Engineer Department, Los Angeles, Calif 


3:10 Photographic Mapping 


Leon T. Ecrer Vice-President, Fairchild Aerial Surveys, 
Inc., Los Angeles, Calif. 


3:50 Discussion 
4:30 Adjournment 


:10 General discussion 


OUTLET TOWER IN LAKE MATHEWS 


ment to be held at the Jonathan Club at 7 p.m. 


Men’s Stag Smoker 
Thursday, July 29, 1945, Evening 


On Thursday evening members and men guests will attend the stag smoker and entertain- 


Ladies will be free to arrange individually for dinner, Prior to their theater party. 
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9:30 


10:20 


10:40 


11:20 


11:40 
12:00 
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Sessions of Technical Divisions All Day Friday 


FRIDAY 
WATERWAYS DIVISION 
Galeria Room 
CHARLES T. Leeps, PRESIDING 


Introductory remarks 
T. Leeps, W. Am. Soc. C.E., Leeds, Hiil, 
Barnard & Jewett, Consulting Engineers, Los Angeles, Calif 


Operation of Flood Control Basins, U.S. Engineer District, 
Los Angeles, Calif. 


Wittiam C. Cassipy, Sentor Engineer, Chief, Flood 
Control Subdiviston, U.S. Engineer Office, Los Angeles, 
Calif 


Discussion by 
ALBert P. Giipea, Assoc. M. Am. Soc. Head of 
Hydraulic Section, U.S. Engineer Office, Los Angeles, Calif 


Floods from Mountain Watersheds and the Significance 
of Debris 
PauL BAUMANN, MM. Am. Soc 
Engineer, Los Angeles County 


Los Angeles, Calif. 


C.E., Assistant Chief 
Flood District, 


Control 


Discussion by 


Georce L. ReyNoups, Assoc. M. Am. Soc. C.E., Forest 
Engineer, Angelus National Forest, Los Angeles, Calif. 


General discussion 


Adjournment 


ENGINEERING ECONOMICS DIVISION 


Conference Room 1 


. P. Learnep, Member, Executive Committee, PRESIDING 


Introductory remarks 

A. P. Learnep, WM. Am. Soc. C.E., Assistant Engineer, 
Black & Veatch, Consulting Engineers, Kansas City, Mo 
The Railroad in Wartime 

Dr. C.S. Duncan, Economist and Director of Competitive 
Transportation Research Association of American Raal- 
roads, Washington, D.C 


All Year Club of Southern California 


RAtLRoaps AND Fruit Go TO War 


July 30, 1943 


Morning 
10:20 Discussion 
10:40 Los Angeles Area Transportation in Wartime 


11:20 
11:40 
12:00 


9:30 


9:40 


10:10 
10:20 


10:50 


11:00 


11:30 
11:40 


D. BatMAN, Asststant to President, Pacific Ry 
Railway, Los Angeles, Calif 


Discussion 
General discussion 


Adjournment 


HIGHWAY DIVISION 


Conference Room 8 
N. Carey, Director, Am. Soc. C.E., Presiprs 


Introductory remarks 
Wit1am N. Carey, Director, Am. So 
Chief Engineer, Federal Works Agency, Washington, | 


Development by the “Public Roads Administration » 


Cooperative Road Construction in Latin America 


Epwin W. James, M. Am. Soc. C.E., Chief of the ] 
American Regional Office of the U.S. Public Road 
ministration, Washington, D.C. 


Discussion 


The Pan-American Military Highway History, Organ 


zation, and Progress 
Cor. Epwin C. Ketton, Corps of Engineers, U.S A 
Director of Pan-American Highway, Los Angeles, Ca 
Discussion by 
Bryn Be.yea, Owner, Pacific Crane & Rigging Comp 
Los Angeles, Calif 


Engineering Problems of Pan-American Military Highw: 


Lr. Cov. Harotp E. SpicKarp, M. Am. Sa 
Corps of Engineers, U.S. Army, Chief of the Engineer 
Division of the Pan-American Highway, Los Angeles, Cs 


Discussion 
General discussion 


Adjournment 


All Year Club of Southern California 


CALIFORNIA HIGHWAYS SERVE WARTIME TRANSPORTAT! 


THE 


3:50 I 
: 
/ 
2:00 
9:30 
A 
J 


FRIDAY 
CONSTRUCTION DIVISION 


July 


Conference Room 8 
W. Woop, PRESIDING 


ntroductory remarks 
yoE W. Woop, Assoc. M. Am. Soc. C.E., President, 
W. Wood, Inc., General Contractors, Los Angeles, 
Cali! 
10 Headaches in a Shipyard 
Tack Mappen, Consolidated Steel Company, Los Angeles, 
Discussion 
19 Construction of High Octane Gasoline Plants 
SIDIN Peirz W. Karce, M. Am. Soc. C.E., Project Engineer, 
r Corporation, Los Angeles, Calif. 
Discussion 


4:10 General discussion 


ation 
erica 4:30 Adjournment 
the Ih 
ad CITY PLANNING DIVISION 
Galeria Room 
Organ HvuBER E. SMuTZ, PRESIDING 
THE EFFECT OF AIR TRANSPORTATION ON FUTURE 
A PLANNING OF AMERICAN CITIES 
2:00 Introductory remarks 
Huser E. Smutz, Assoc. M. Am. Soc. C.E., Zoning 
idministrater, Los Angeles, Calif. 
Jig! 2:10 The Industry’s View of Post-War Air Transport 
nw 
Ropert Cross, President, Lockheed Corporation, 
Chatrman, Aviation Committee, Los Angeles Chamber of 


Commerce, Los Angeles, Calif. 


Discussion 


+ 
ow 


SCENE IN A West Coast SHIPYARD 
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1945 


3:00 


3:35 
3:50 


4:25 
4:40 


47% 


Afternoon 


The Effect on Other Forms of Transport 


Pror. CHARLES B. Breep, Director, Am. Soc. C.E., 
Consulting Engineer, Boston, Mass 
Discussion 
Adjusting Post-War City Plans to New Concepts of Air 

Transport 

Dwicnt Gisps, Planning Architect in Charge of Air 
Transport Studies, Greater Los Angeles Planning Project, 
Los Angeles, Calif. 


Discussion 
General discussion 
Adjournment 


HYDRAULICS DIVISION 


Conference Room 8 
.Q. Jewett, Member Executive Committee, PRESIDING 
Program Arranged by Committee on Hydrology 


Introductory remarks 

J. Q. Jewett, M. Am. Soc. C.E., Leeds, Hill, Barnard 
and Jewett, Consulting Engineers, Los Angeles, Calif 
Frequency of Abnormal Rainfall 


Ruyopes E. Rute, Assoc. M. Am. Soc. C.E., 
Engineering Geologist, Burbank, Calif 


Consulting 


Discussion 
Hydrological Characteristics of Los Angeles County as 
Derived from the Flood of March 1938 
Fe_rx O. Fricker, Assoc. M. Am. Soc. C.E., Civil 
Engineer, Los Angeles County Flood Control District, 
Los Angeles, Calif. 
Discussion by 


DonaLtp M. Baker, M. Am. Soc. C.E., Consulting 
Engineer, Ruscardon Engineers, Los Angeles, Calif. 


General discussion 


Adjournment 


Friday Luncheon | 


Renaissance Room, Biltmore Hotel, 12:30 p.m. 
Folk 
mornir 


Renai 


ving the close of technical sessions on Friday 
s. luncheon will be served at 12:30 p.m. in the 
‘nce Room for members, guests, and the ladies. 


assemble in the Biltmore Hotel Music Room at 2 p.m. for 
a sightseeing trip through Los Angeles and vicinity 


Ladies’ Sightseeing Trip 
Friday 2:00 p.m. 


Following the group luncheon on Friday, all ladies will 
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Committees on Local Arrangements 


Executive Committee 
A. L. Gram, General Chairman 
Mrs. STERLING S. GREPN 
W. 
H. Macy Jones 
CuHarRLes T. LEeps 
Joun F. SKINNER 
L. J. ALEXANDER 


L. CHapwick 
Trent R. DAMES 
ALFRED DUNNING 
ERNEST E. East 

STeRLING S. GREEN 


Entertainment Committee 


H. Macy Jones, Chairman Roy L. ANDERSON 


Transportation Committee 
Ernest E. East, Chairman 


Haroip F. OLIVER J. SCHIEBER 


Committee on Hotel Arrangements 
STERLING S. GREEN, Chairman 


Georce E. BRANDOW 
MILTON ANDERSON 
HERBERT J. CHAPTON 


HarRY HAYES 
OxvIveR J. SCHIEBER 


Reception Committee 
Joun F. SKINNER, Chairman 


GerRALp C. FITZGERALD 
DonaALD M. BAKER T. 
ARCHER F. BARNARD ALFRED JONES 

EpMUND B. BESSELIEVRE D. Lee NARVER 

Frep D. BowLus A. M. RAwn 

MERRILL BUTLER A. L. SONDEREGGER 
Ray L. DerRBy FRANKLIN THOMAS 

H. A. VAN NORMAN 


Joun C. ALBERS 


Committee on Ladies Activities 
Mrs. STERLING S. GREEN. Chairman 


W. Adviser 
Mrs. Epwarp R. BowEN Mrs. JULIAN 


Mrs. Georce E. BRANDOW Mrs. W. 
Mrs. WALLACE L. CHADWICK Mrs. A. M. Rawn 
Mrs. ANDREW L. GRAM Mrs. Tuomas E. STANTON 


Mrs. Burton S. GRANT Mrs. FRANKLIN THOMAS 
Mrs. H. A. VAN NORMAN 


Finance Committee 
L. J. ALEXANDER, Chairman 
EpGcar A. GRISWOLD 
Joun GUILLAN 
Joun MINASIAN 


B. JOHNSON 
Vinton W. Bacon 


Registration Committee 
Trent R. Dames, Chairman 
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General Announcements 


Local Section Conference 
TUESDAY—July 27, 1945— Morning and Afler 


Capt. Frep Ruopes, Member. Society's Commitiee 
Sections, PRESIDING 


A Local Section Conference will be held all day Tuesday 1 
27, to which representatives of the following Westery | 


Sections have been invited: 


Arizona 
Colorado 
Hawaii 
Los Angeles Spokane 
New Mexico Tacoma 
Oregon Utah 
Sacramento Wyoming 


San Diego 
San Francisco 
Seattle 


The agenda of the Local Sections Conference had no 
completed in time for publication in this program. Hoy 
some of the subjects to be discussed at the Conference inelys, 


The Engineer’s Part in Post-War Planning 

Employer-Employee Relationships 

The Effect of War on Local Section and Student Chip» — 
Activities 

Methods of Encouraging Participation in Local Sei» - 
Activities 

The Collection of Local Section Dues 

The Engineer’s Part in Public Life 


In addition to the official delegates from the above Sections efor 
hoped that many members of the Los Angeles Section can arra 
to be present. This Conference is open to all members of neo 
Society, and all visitors are cordially invited to take part | or ae 
discussions. one 


Inspection Trip for Saturday velea 
SATURDAY —July 31, 1943—Morning 


Following the closing of the technical part of the Conventi 
Friday afternoon, there will be three inspection trips on Saturds 
morning. These cover a wide range of interest. Negotia' 
are under way for visits to the following points of interest 


The Newly Constructed Steel Mill of the Kaiser Conpa emp 
at Fontana se hez 
The 100-Million Gallon per Day Water Softening Plant o! t the rec 
Metropolitan Water District of Southern California g unit 
One of the Shipyards at the Los Angeles Harbor the | 


Hotel Accommodations 


As previously announced, a cordial welcome awaits all men 
of the Society who are able to attend this meeting, but bee 
of current wartime conditions it is recognized that attencs 
will be confined largely to those from surrounding areas 
expected that the Biltmore Hotel will be capable of « 
modating all who attend, provided reservations are " 
promptly. 


Biltmore Hotel Rates 


Single rooms . 657 prot 
Double rooms $7-9 — 


Note: Every room in the Biltmore has individual, priva - 
The hotel is located in the heart of downtown Los Angeles, * 
five minutes from the Union Station. 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Engineers Protest Affiliation with Sub-Professionals 


Professional Group Intervenes in WLB Case 


'. «RECENT hearing before a War Labor Panel at Kansas City, 
2 group of more than 100 professional engineers and architects 
ged on the Sunflower Ordnance Works at Eudora, Kans., 
aled for the right to be represented by their own bargaining 
and protested inclusion in a bargaining group represented 
e Inte rnational Federation of Technical Engineers, Architects 
Draftsme n's Unions, A. F of in Local No. 30 
sme months ago the technicians, working on the construction 
-his hundred-million-dollar ordnance works, organized a union 
4 branch of the I.F.T.E.A. & D.U., and assumed the right to 
gain for the entire technical and professional engineering and 


ga 


-hitectural personnel working on the site of the project. After 


ral conferences between representatives of the union and the 
olover, the representatives of the union made the claim that 
mployer was not bargaining with them in good faith and they 
i this claim to the regional unit of the War Labor Board, 
vion No. 7, in Kansas City. The WLB held a secret election 
etermine whether the union had within its membership a 
rity of the engineers, architects, technicians, and drafts- 
employed on the project and was thus qualified to claim the 
gaining rights for the entire group. 


ENGINEERS’ COMMITTEE OBJECTS 


efore the election was held a committee representing the pro- 
jonal engineers and architects, engaged on the construction of 

roject, objected to their inclusion in such a secret ballot. 
wy petitioned that the WLB hold two elections, having a ballot 
ne color for the professional employees and a ballot of another 
r for the sub-professional employees. This request was 
ied by the WLB and the secret ballot was held. Some of the 


rofessional employees refrained from voting, and others voted 


t they did not wish to be represented by such a bargaining 
Nevertheless, when the ballots were counted the sub- 


rofessional votes outweighed the professional votes in number, 


the WLB decided that the Local No. 30 of the A. F. of L. had 
fact the majority of the technical and professional members in 
inion and, therefore, was entitled to the bargaining rights for 
h the technical and professional employees. 
Hearings were immediately started in Kansas City before a 


§ War Labor Board Panel in an effort to promote bargaining between 


employer and representatives of the A. F. of L. union. At 
se hearings a committee of the professional employees objected 
the recognition by the WLB of A. F. of L. No. 30 as the bargain- 
g unit for both the sub-professional and the professional men 
the project. After hearing this testimony the War Labor 
inel ruled that it be stricken from the record on the grounds that 
* question raised by the professional men was of other significance 
a the one which had already been raised by the union, namely, 
juestion of bargaining for wages, hours, and working conditions 
addition, the War Labor Panel struck this testimony from the 


ords on the grounds that it was presented too late in the pro- 

lings and that the committee of professional engineers had not 

wn itself to be the accredited representative of any substantial 
roup of e1 ployees 


INDEPENDENT ORGANIZATION FORMED 


In order to prove that the professional men should be recognized 

mstituling a bona fide bargaining group, more than 100 pro- 
wonal engineers and architects signed a petition stating that 
‘Y Wished to be represented in a group of their own and that 


Y protested being included in the A. F. of L. Local No. 30 


professional engineers and architects, for protec 

formed an organization of their own, calling it the 
ganze’ Professional Engineers and Architects of the Sun- 
‘er Orcoance Works.” Most of those signing are profes- 
cers and architects, although a small percentage 


might be classed as in high executive positions, and another small 
percentage might be classed as pre-professional men who wished 
to be affiliated with professional men. Of the group signing the 
petition, those who might readily be called professional engineer 
and architect employees, as distinguished from pre-professional 
employees and as distinguished from high executives, numbered 
between 75 and 80. The entire sub-professional group working 
on this project, most of whom voted to be represented by A. F. of 
L. No. 30, numbered around 350. Protest was made on the basis, 
first, of unfairness in allowing a large number of sub-professional 
men to dominate a small number of professional men; second, of 
lack of common interest as defined by law; and, third, of depriva 
tion of the right given employees by the Act to select an appropiate 
bargaining unit. 

The organized professional engineers and architects again ap 
pointed a committee to represent them. Some of the members 
of this professional group and of the committees are members of the 
American Society of Civil Engineers and they appealed to the 
Society for advice and assistance. As soon as the appeal reached 
Society Headquarters the staff member assigned to problems of 
employment conditions, Howard F. Peckworth, M. Am. Soc. 
C.E., Assistant to the Secretary, went immediately to Kansas 
City. 

With the help of this member of the Society's staff, the com 
mittee representing the professional group made a formal appeal 
to the WLB, District No. 7, stating that this group of 75 to 80 
professional engineers and architects had the right under the law 
to be heard and that they had the right to ask that their testimony 
be not stricken from the record as had been done. After considera 
tion of the arguments brought to bear on this case, the committee 
was allowed to appear again before the War Labor Panel. In order 
to be of the utmost aid the Society retained the legal firm of Cald 
well, Downing, Noble and Garrity of Kansas City to render 
advice and assistance. It was brought out at the hearing that 
it was perfectly legal for the members of the professional group 
to obtain advice and assistance from their national professional 
society and that the Society could give them assistance through a 
staff member and through legal counsel retained by it without 
becoming a party to the case. 


PROFESSIONAL GROUP PRESENTS BRIEF TO WAR LABOR PANEL 


At this time the committee for the professional group prepared 
a brief setting forth its position in the matter and stating that its 
members wished to be represented by their own group; that they 
protested representation by a group which was dominated by sub- 
professional men; that they were distinguished from those of the 
sub-professional group because of having had scientific education 
and responsible charge of work; that they had no community of 
interest with the sub-professional group which was composed largely 
of men who had entered the technical field under the exigencies 
of the times and most of whom probably would go back to their 
former occupations as soon as the war effort was over; and that 
their activities as professional men were clearly distinguishable from 
the activities of the sub-professional men in that the latter carried 
out routine duties of a manipulatory nature, whereas the profes- 
sional men carried out professional assignments under a minimum 
of supervision and for which they were personally responsible. 

In addition to this brief, a longer one was submitted by the 
council retained by the Society in which it was pointed out that 
it had long been the policy of the National Labor Relations Board 
to distinguish professionals from sub-professional workers, and 
it had clearly been shown that the NLRB did not allow a pro- 
fessional group to be represented by and dominated by a group 
which was controlled by a majority of sub-professionals. One of 
the cases cited as supporting this point is that of the chemists 
employed by the Shell Development Company in Emeryville, Calif. 
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Phe 
if the profe 
included in the same unit, or as logically be separated therefrom, it 
had long been the policy of the NLRB to apply the principle that the 
» of the employees involved was the determining factor in the 
In this case it was 


econd point brought out in counsels’ brief was that, even 
ional and sub-professional groups logically might be 


che Sire 
choosing of the appropriate bargaining group 
clearly shown that the professional engineers and architects de 


sired to be represented by their own group 


NLRB Recocnizes Desires or EMPLOYEES 


rhe third and last point brought out in counsels’ brief was that 
it had long been the policy of the NLRB to recognize that an 
employee group did not impair its rights by failing to act at the 
proper The point is that the NLRB, upon receiving 
‘urther information, has made it a policy to change the appropriate 
bargaining unit to suit the desires of the employees when these 
desires are expressed, thereby putting into practical effect the fun 
damental right given by law that representatives for collective 
bargaining shall be selected by the employees “in a unit appropriate 
lor 


moment 


uch purpose.” 

rhe representative of the Society was called upon to define 
‘professional engineer’’ and to define “professional status."” He 
did so by defining the professional man to be distinguished from 
the sub-professional man because the work of the former requires skill 
and imagination, wide latitude for independent action, discretion, 
and under minimum of supervision with personal 
relationship towards his superior In practically all cases the 
professional man receives higher pay than the sub-professional; 
he is differentiated from the sub-professional in that he has had 
engineering training in the fundamentals of science; generally has 
a learned degree; is qualified to obtain a state license to practice; 
is qualified for membership in the recognized appropriate national 
professional society; and has had practical experiences which have 
qualified him to undertake professional engineering or architectural 
assignments on his own initiative 

The sub-professional man, on the other hand, was defined as a 
man who generally has had less education; who has not specialized 
in engineering architecture; who does not understand the 
fundamentals of science; who has not necessarily had valuable 
practical experiences; whose work has been routine in nature and 
closely supervised with a minimum of latitude for independent 
action; and whose work in most cases has been that of the hand 
rather than of the brain. It was brought out that engineering 
and architectural professional standing in this country is that of a 
group of leaders, intellectuals, creators, researchers, designers, and 
organizers, and that the performances of those who are uni- 
versally recognized as professionals are not confined rigidly with- 
in an 8-hour day or a 40-hour week 

rhe situation may be summarized somewhat as follows: 

This case very clearly shows that a group dominated by sub 
professionals was attempting to establish itself as the bargaining 
agent for the professional engineer and architect employees; that 
the professional engineer and architect employees did not wish 
to be represented and outnumbered by a group of sub-professionals 
and that to protect themselves it was necessary for them to form a 
bargaining group of their own. It may be said, too, that there 
is need for recognition of a situation with which the professionally 
minded employee has not previously had to deal. As this article 
soes to press, the WLB Panel in Kansas City has not handed 


x 
down its decision. Further information will be given as soon as 


judgment, 


or 


ree ceived 


Amended Model Registration Law to 


Be Published 


Cue Mover Law for the Registration of Professional Engineers 
and Land Surveyors was amended at a conference of representa 
tives of ten national engineering societies held at Society Head- 
quarters on May 24, 1943. The most important amendment was 
the insertion of provisions for the establishment of the grade of 
“Engineer in Training.” One thousand copies of the law as 
amended will be printed by the Society for distribution to all in- 
terested engineering societies for official approval and endorse 
ment 

National engineering societies collaborating with the American 
Society of Civil Engineers in the amendments to the “Model Law” 
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OL, 


N 


were: American Association of Engineers, American [nstity,, 
Chemical Engineers, American Institute of Consulting |! ngir 

American Institute of Electrical Engineers, American | Stitur, 
Mining and Metallurgical Engineers, American Society of 
chanical Engineers, National Society of Professional ' 


Society for the Promotion of Engineering Education, ay the } 
tional Council of State Boards of Engineering Examiner Chai 
na 
man of the conference was T. Keith Legaré, chairman of 


Committee on Registration of Engineers of the American S)., 
of Civil Engineers 

Added to the “Model Law” were the following paragrs, 
which define the ‘‘Engineer-in-Training” and establish fees | 
the examinations: 

“The term engineer-in-training as used in this Act shall meg, 
candidate for registration as a professional engineer who 
graduate in an approved engineering curriculum of fou; 
more from a school or college approved by the Board as of sat 
factory standing; or who has had four years or more of experie: 
in engineering work of a character satisfactory to the Bog; 
and who, in addition, has successfully passed the examinatio, 
the fundamental engineering subjects prior to completion of ; 
requisite years of experience in engineering work, as provided 
Section 14 of this Act; and who shall have received from the Boar 
as hereinafter defined, a certifieate stating that he has successfy 
passed this portion of the professional examinations.” 

‘Application to take the examination in fundamental engine. 
ing subjects prior to completion of the requisite years of expe, 
ence in engineering work shall be accompanied by a fee of sey 
dollars and fifty cents ($7.50). This amount shall be cred 
against the total fee required for registration as a professiona! 
gineer. 

‘The Board shall issue to each applicant upon success 
passing the examination in fundamental engineering subject 
certificate stating that he has passed the examination and tha: 
name has been recorded as an engineer-in-training.”’ 

Thus provision is significantly made for establishing a pr 
fessional standing while attaining the experience required for { 
registration as a “professional engineer.”” The states of 0 
and New York have already established the procedure of splitt 
registration examinations into two parts so that understandin 
of ‘fundamental engineering subjects’’ may be tested soon aft 
graduation from an engineering college 


Vears 


Papers Sometimes Too Valuable 
to Print 


PARADOXICAL as it may seem, many intensely importaat pape 
of civil engineering interest are barred from release because of the 
basic value to the war effort. In effect, therefore, it may be 
that papers are “‘lost’’ because they are too good 

In the mood of the time, we propose that engineers undertake | 
write up their censored projects now, while the subjects are ‘hot 
and enthusiasm runs high. In that happy future day when swor 
are once more converted into plough-shares, the technical pap 
reserve, or shelf of material, can begin to produce vital informats 
at onee. This ‘‘reserve’’ concept is particularly important as! 
gards the type of material suitable for TRANsacTIONS. We then 
fore invite the deposit of manuscripts in this “bank” to dra 
“‘interest’’ at some future date 

Important technical ideas now subject to censorship cat # 
should be put into material form in black and white. Such pape 
could then be held by the authors until present restrictioms 
longer apply; or, better still, they could be forwarded to the Soc 
with the understanding that final release would have to awat' 
end of the war. The latter plan has considerable advantag' 
cause the paper could be studied on behalf of the Publica 
Committee and some determination of value or projected rev! 
and improvement could be made. This would then advance | 
prospects of the paper and shorten the interval befor: publicatio 
once the restrictions are removed : 

Members are therefore urged not to hesitate in submutting ™ 
technical articles. The Publications Committee is always V"™ 
to recognize situations which call for either expediting oF delay’ 
actual printing by the Society 
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One Thousandth Meeting of the Sacramento Section 


By Stewart Mircuett, Assoc. M 


. and has become a significant number. For example, 
sal long looked forward to the millenium—one thousand 

ness and perfect order. It is fitting, therefore, that the 
, 1,000 meetings by the Sacramento Section should be 
jered an event of unusual distinction and worthy of celebration 


Sacramento Section draws its membership from a large and 
séed area. It extends well into the sage-covered plains of 
Nevada. It includes the pine-clad slopes of the northern 

that portion of the great Central Valley of California 
4d by the Sacramento River. Of course its headquarters, 
hief source of membership, is Sacramento, the capital city 
hief distribution point for this large area 
the headquarters for federal and state engineering 

For the state, the Division of Highways, the Divi 
Water Resources, and the Division of Architecture are im 
organizations. Agencies of the federal 
rument—such as the Corps of Engineers, the Bureau of 
»mation headquarters for the Central Valley Project, and the 
logical Survey—and military establishments like the Sacra 

, Air Depot contribute many members. Engineers from the 
hern Pacific Company, the Western Pacific Railroad, the 

Gas and Electric Company, and the City and County 
ineer's Offices are regular attendants at the meetings 


CONTINUING INTERESTS 


Looking back to April 19, 1922, Norwood Silsbee, historian of 


Section, tells of the first formal meeting held at lunch time in a 


Am. Soc. CLE 


The Section has just reached its manhood, being 21 years old this year; 
and although younger than some thirty-odd other Sections of the So 
ciety, it is the first to attain this enviable meeting record. Its one 
thousandth meeting was held June 15, 1943. Such a notable occasion 
deserves special mention in these pages 


local grill. Thirty-two Society members attended, elected officers, 
and adopted a constitution. It is worthy of mention that Histo- 
rian Silsbee, himself, was present at that meeting as well as at 935 
other of the first thousand meetings of the Section, a record that 
will be hard to beat. He says several rugged individualists had 
objected to the national Secretary's request that the constitution 
conform closely to that of the San Francisco Section. This other 
California group had been the first Local Section of the Society to 
be formed, and its constitution was considered a pattern for all 
others to follow. However, the argument was settled without 
bloodshed and, in fact, a spirit of cooperation and friendliness was 
conspicuously present at that first meeting 

That such a spirit has lasted is apparent from the fact that of the 
41 engineers connected with the Section during its first year, 23 
are still members and a few others who moved away still retain a 
non-resident membership. Ten have passed to the Great Beyond 
Fourteen of these first members subsequently served as president 
of the Section—one of them, T. E. Stanton, has been Director and 
is now Vice-President of the Society, and another, Fred C. Scobey, 
is now Director from this District 

The Sacramento Section holds regular weekly luncheon meet- 
ings. Since the first thousand meetings were concluded in about 


NoTABLE GATHERING AT SACRAMENTO, APRIL 1930 


Officers of the Society and of the Section in Capital Park at the Society’s Spring Meeting. All of those local officers still living 
im active in the Section. Standing, left to right: Thomas E. Stanton, President of the Section, 1950; Edward Hyatt, Past-Presi 

Sacramento Section, 1923; Frederick H. Fowler, of San Francisco, President of the Society, 1941; Albert Givan, Past-President, 
ramento Section, 1922; John F. Coleman, of New Orleans, President of the Society, 1930; Everett N. Bryan, Past-President, 


to date). 


ramento Section (Deceased); Drury Butler, Past-President, Sacramento Section, 1927; George T. Seabury, New York, Secretary 
the Sox V 1925 
w, left to right: Norwood Silsbee, Secretary-Treasurer, Sacramento Section, 1930, President, 1938; J. Burdette Brown, 
\, Sacramento Section, 1928; Charles S. Pope, Past-President, Sacramento Section (Deceased); Joseph W. Gross, Past- 
ramento Section, 1929; and Joseph C. Boyd, Past-President, Sacramento Section, 1925 
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21 years, it will be apparent that deviations from the weekly 
schedule have been few. Except for very infrequent business 
meetings, there is always a speaker who is allowed from one-half to 
three-quarters of an hour for his talk Ihe subjects are normally 
of technical or current interest to engineers. Record turnouts 
occurred when 303 persons heard N. A. Bowers, M. Am. Soc. C.E., 
tell about, and show movies of, the Tacoma Bridge disaster. A 
slightly smaller crowd heard H. W. Richardson, M. Am. Soc. C.E., 
tell the story of building the Alcan Highway. A meeting much 
publicized afterward was that of October 24, 1941, at which Ad 
miral John W. Greenslade talked on “The Navy's Part in the 
Defense of the Pacifix In connection with special events, mem 
bers of the Section have journeyed to Reno, Nev., and to Redding, 
Calif., to hold regular and supplementary meetings 


SociaAL FEATURES EMPHASIZED 


One important special meeting of the Sacramento Section—the 
Christmas Jinks—is held on the Tuesday before Christmas Day 
For this occasion the clock is stopped and the regular hour of 
adjournment, one-thirty, postponed as long as the universal spirit 
of conviviality lasts. Fortified by a reasonable amount of liquid 
sustenance, members are in a mood to overlook the Thespian limita- 
tions of the amateur actors who seek to portray the foibles of 
dignified Section members or quip at the idiosyncrasies of the 
engineering profession in general. Of course, it is al) clean fun 
But if, as seems impending, meetings are to be regularly attended 
by lady members, the style of some of the present available the 
atrical talent may be cramped 

One meeting a year is designated ‘Ladies’ Day."’ After linch 
eon, the hall is turned over to the lady relatives and friends to amuse 
themselves and become better acquainted. The annual dinner 
dance of the Section is a popular affair and always well attended 

rhe Student Chapter of the University of Nevada comes under 
the wing of the Sacramento Section, and since 1935, an annual 
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award has been made to its outstanding student. I» jo, 
Section pioneered a Speakers’ Club which, led by a ompe 
instructor, aids the members to stand up and say what they 
to say without undue quaking at the knees. A “Junior Ro, 
organized in 1939, flourished mightily until it had to cea. 
activities because most of its members had joined the arined {,, 
The “Engineerogram,” printed monthly, informs the 375 
of coming events and publishes items of general interes e- 


A SPecIAL CELBBRATION 


In order to have time to celebrate fittingly the 1,000th mee: ail 
the time was changed from the regular luncheon hour to ay «, ; re , 
ning meeting. At 8 p.m. the members gathered in the Amer “a 
Legion Hall of Post No. 61 to take stock of their heritage he | 
talk of the future. President Obermuller opened the me - 
with some 200 members and guests present. After the Secretar late 
read several letters and telegrams of congratulation the meeting b th 
turned over to the chairman of the evening, Fred Grumm Sibe 
chairman then recited some of the more interesting facts 5 ae mal 
cerning the past history of the Section and devoted the gry ani 
part of the program to a presentation of charter members , His w 
past-presidents of the Section. Introduction of distingy ymbe 
guests was omitted because the chairman decided that the mee: . 
was more distinguished than she guests , Pa 

Levity and jokes were introduced by having a represents ford Ra 
of the Junior members quiz the veterans about past actiy was 
to which they responded nobly. Prizes were awarded for ya; i. os 
qualifications: the oldest and the youngest members, thy Staring | 
coming from the greatest and least distance, and many ot sins, mi 
Cheese, olives, crackers, and beer were consumed in large quant B nemora 
to end a very successful evening. Thus the first thousand p t to 
ings of the Sacramento Section were completed on a harmo: this 
note of combined enthusiasm and conviviality—also, it may robert 
said, with plenty of vigor left over to start on a new series S Thee 


Committee on Post-War Construction 
Appointed 


ANNOUNCEMENT may now be made of the appointment by 
President Whitman of a Committee on Post-War Construction. 
It will be the responsibility of this group to provide leadership in 
the present planning of post-war construction 

he Board of Direction has been reluctant to give emphasis to 
the need for post-war public works while the tide of war was 
against us, although as long ago as October 1941 the Board adopted 
a set of principles that should obtain with respect to post-war con- 
struction See Crvi. ENGINEERING for November 1941, page 
677.) Now, however, it is believed that the time has come for 
definite thinking on what must be done to alleviate the probable 
post-war unemployment when cessation of war materiel production 
will cease and millions of those now in the services will be returning 
to civil life 

That there is an ever-accumulating reservoir of useful public 
works of great magnitude is certain and that, to make the con- 
struction of those works practicable immediately the last shot is 
fired, an active program of present planning of those works should 
be inaugurated is equally certain. This, it will be the effort of the 
Committee on Post-War Construction to bring about 

Chairman of the Committee is G. Donald Kennedy, M. Am. Soc. 
C.E., vice-president of the Automotive Safety Foundation and 
former Michigan State Highway Commissioner. Other appointees 
are Adolph J. Ackerman, Dean G. Edwards, Frederick H. Fowler, 
Gustav J. Requardt, and Frank T. Sheets, all Members of the 
Society. Mr. Ackerman, member of the Executive Committee of 
the Construction Division of the Society, is director of engineering 
for the Dravo Corporation, Pittsburgh, Pa. A Director of the 
Society from District 1, Mr. Edwards is consulting engineer for the 
Borough of Manhattan, New York City 

Mr. Fowler, Past-President of the Society and recently elected 
president of the Society of American Military Engineers, has long 
been a consulting engineer familiar with all types of West Coast 
projects. A consulting engineer in Baltimore, Md., Mr. Requardt 
is Director of the Society from District 5. Mr. Sheets, former 
chief highway engineer of the Illinois Division of Highways, is now 
president of the Portland Cement Association 


The first meeting of the Committee was held in the Washing: 
office of the Society on May 26. Present at this meeting, ina 
tion to the members of the Committee, were President Whitm 
Secretary Seabury, and Assistant to the Secretary, Mr. Hy 
The several important matters discussed all focused on the pr 
ticabilities, and also the limitations, resident in those public work a 
and private works also, that would be intrinsically useful to th ge 
communities and to their private owners. The formulation 
thesis, outlining both these practicabilities and limitations 
decided to be the first task of the Committee. Later will 
decisions on the procedures whereby the principles thus set for 
will be made effective. 

These topics and a further drafting of the Committee's 
ception of a practicable program of useful program of post-» 
public works occupied the Committee's attention at its » 
meeting, held also in Washington, on June 14 and 15 last, when 
members were present. It is the Committee’s intention ton 
again on June 28, when it will formulate its ideas more concret 
for presentation to the Board of Direction and distribution to! 
membership. 


Society's Advice Sought on 
Washington, D.C., City Plan 


A precedent was established in Washington, D.C., on May - 
when representatives of nine professional societies met to cont 
on the planning of the Capital. Brigadier General U. 5. Gras 
3d, chairman of the National Capital Park and Planning Oo 
mission, invited the delegates to meet with the commission s0 (4 
their organization might become actively interested m the a 


velopment of a Washington Plan. ; 
The American Society of Civil Engineers was represente? 


Harold M. Lewis, M. Am. Soc. C.E. Other societies represe=™ 
were the American Federation of Arts, American Institute 
Architects, American Institute of Planners, American Planw 
and Civic Association, American Society of Landscape Archi 
Garden Club of America, National Sculptors’ Society, #™ 
National Society of Mural Painters. 
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194 John F. Stevens, 1855-1943 
they hg ,.rnoucH he has been in retirement for a number of years, John 
r For sevens fame is still world wide. His death in Southern Pines, 
Ceax . on Tune 2 ended one of the most illustrious careers in the 
for of American engineering 
) Memb j He inherited a strong mind, a splendid constitution, and an in- 


“vs vill. With these he developed himself until he was a 
ior of American engineering. His fame rests largely upon his 
ynplishments as chief engineer and later chairman of the Isth- 


1 Meeting an Canal Commission There he laid the foundation of what 
O an « -+o be the successful accomplishment of a tremendous piece of 
Amer actruction Almost equally important, and widely publicized 
ge ar che time, was his brilliant service in Russia following World 
> Meeting 1. He was chairman of the Commission of Railway Experts, 
SECTEtg later president of the Inter-Allied Technical Board, charged 
“eting » the administration and supervision of the Chinese Eastern 
nm Siberian Railways. His accomplishment constituted a brilliant 
facts ‘-: not only in engineering but in diplomacy, for which he received 
le grea nerous foreign honors. 
abers 4 His work in America was largely concerned with railways. After 
inguis ember of years with the Great Northern Lines he became chief 
€ Meeting nneer. He later was vice-president of the Chicago, Rock Island 
Pacific, and still later of the New York, New Haven and Hart- 
senta ‘wd Railroad. His most spectacular accomplishment was when 
acti sas still a young man. Accompanied at first by a half-breed 
© Var eyide, and finally alone in bitter winter weather, he discovered the 
the \arias Pass, one of the finest gateways through the Rocky Moun- 
y ott ins, now used by the main line of the Great Northern. To com- 
Juant ™.cmorate this great event, the railroad erected a heroic monu- 
nd 1 tto Mr. Stevens, which was dedicated in the summer of 1925. 
rmot this occasion the Society also was honored in that its President, 
may Bobert Ridgway, was privileged to deliver the principal address. 
The epic feat that this monument memorializes is thus graphic- 
ly portrayed by the late Alfred D. Flinn, M. Am. Soc. C.E. 
On the night of December 11, 1889, the winds howled through 
shies anyons and defiles of the Rocky Mountains in the Blackfoot 
_ un country, while on the Continental Divide a lone engineer 
Vhitn umped back and forth through the snow in the darkness fighting 
tr fe s very life against a temperature forty degrees below zero. 
— must live, for he had a momentous message He had found a 
“Tes iy to the Pacific, and knew it to be the best railroad location 
ic +} ai ser! , diccoy 
1 to th ross the great mountain barrier! John F. Stevens had discovered 
farias Pass 
ons 
vill 
set tor 
ce 5 
post-# 
wh 
to 
mcre 
m t 
May 2 
Gran 
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ntec 
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jtute 
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am OF THE STEVENS Statue aT Marias Pass, Jury 21, 


\ik. Stevens Reenactep His Historic Export 
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“Only those who 
have suffered. can 
truly sympathize .... 
One who has always 
rolled about on wheels 
in cushioned luxury 
over rails or well built 
highways cannot 
know the self-reli- 
ance, the exertion, 
the privation, the 
fatigue, the triumph, 
the joy of one who on 
foot made his way 
through trackless 
forests, across rugged 
mountains, in winter's 
freezing winds, over 
treacherous snow, 
alone, as did John F. 
Stevens and other 
engineers of his gen- 
eration.” 

Since 1888, Mr 
Stevens has been a 
member of the Soci- 
ety. He was further recognized in 1922 when he was made Honorary 
Member and again in 1927 when he became President of the Society. 
Other important honors include a degree of Doctor of Laws from 
Bates College, the John Fritz Medal for notable scientific achieve- 
ment, and the Hoover Medal “for distinguished public service.’ 

It is men like John F. Stevens who have greatly enhanced the 
reputation of civil engineers 


Joun FRANK STEVENS, 
Hon. M. Am. Soc. C.E 


Papers Available in Engineering 
° 
Societies Library 

MANY EXCELLENT papers submitted to the Society cannot be 
presented to the profession in its regular publications. From time 
to time, therefore, the Committee on Publications designates cer- 
tain of these for filing in the Engineering Societies Library. Here 
they are available for reference, or photo prints of them may be 
secured by arrangement with the Library. Quotations on the 
cost of this service may be had from the Engineering Societies 
Library, 29 West 39th Street, New York, N.Y With the ap- 
proval of the authors, the following papers have recently been so 
filed 

RAILWAY AND HiGHWAY TRANSITION CURVE 

Davin E. HuGues, M. Am. Soc. C.E., (deceased), “‘The Sickle, 
or the Ideal Railway and Highway Transition Curve" (15 hand 
written pages of text, two figures, a 6-place table of ‘‘sickular 
functions’). This is a mathematical treatment of the transitional 
curve. The tables have also been used somewhat in detailing steel 
structures. 

COASTAL EROSION 

THORNDIKE SAVILLE, M. Am. Soc. C.E., “Coastal Erosion 
Problems and Planning’’ (18 pages of text). This paper was 
originally presented before the Waterways Division at the Society's 
January 1942 Annual Meeting, and was discussed by Brig. Gen 
John J. Kingman and Arthur S. Tuttle, Past-President, Am. Soc. 
C.E. The discussions are filed with the paper. The results of a 
number of experiments are given, together with a discussion of the 
work of various beach erosion agencies. 


Test ResuLtS—REINFORCED CONCRETE 


PauL W. ABELEs, ‘Tests on High-Grade Reinforced Concrete 
Construction” (7 pages of text, tables, curves, and illustrations) 
These test data were assembled at the Technical universities in 
Vienna, Austria, Ljubljana, Jugoslavia, and Brno, Czecho-Slovakia, 
and add to our knowledge of the plastic action of concrete and the 
prestressing of reinforcing steel. 

ANALYSIS OF BUILDING FRAMES 

RaLtpo W. Stewart, M. Am. Soc. C.E., “Amplified Slope 
Deflection Applied to Building Frames”’ (18 pages of text and dia- 
grams). Attention is called to the geometry of structural theory 
by this analysis of slope deflection computations. Simplification 
of this phase of the method is the purpose of the paper. 
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= on “The Civil Aeronautics Administration in the War Bfp,, 
~ comprised the technical program, the speaker being H 
N CWws ot Local Sections Perkins, supervisor of airports for the Civil Aeronautics Adm; s 
tration. Mr. Perkins stated that 85% of the traffic = 6 
34,000 miles of airways controlled by the CAA is military p» - 
e ¢,¢° also discussed a number of the vital war functions now perfors... 
Recent Activities by CAA and explained the features of the areal —_ - 
eT ore landing fields, radio beam, traffic control, and instrument a 
proach systems—which have developed in the past few years j, 
At the May luncheon meeting of the Section the speaker was an integrated system comparable in magnitude to the great ra 
George F. Unger, general superintendent of the Niagara Frontier road and highway networks of the country. At th regula 
Bridge Commission. Mr. Unger gave a brief history of city plan luncheon meeting, held on May 7, Garland Peyton, stat. geolog \ 
ning in Buffalo from 1813 down to the present, pointing out the of Georgia, discussed the different minerals useful to the wa 
local accomplishments of city planning on a large wall map prepared — effort that are found in Georgia. 
for the purpose rhe principal improvements so far achieved are ‘ 
Southwestern Boulevard, Furhman Boulevard, and the Grand ILLINOIS SECTION 
Island Bridge with the Sheridan Drive connection at the southerly A symposium on lumber was the feature of a joint ineeting 
end. Proposed improvements, which come under the head of the Section and the Western Society of Engineers, held on May : 
post-war planning, include a high-level bridge over, or a tunnel Those taking part were Laurence P Keith, structural engineer - 
under, Buffalo River as well as various boulevard projects charge of the Chicago office of the National Lumber Manufac: _ 
—_ Le : ers’ Association, and Leo Kraemer, director of research in char 
of forest utilization for the Edward Hines Lumber Company 
he last meeting of the season was held on the campus of Ohio Chicago. The latter discussed the use of lumber for war purpos 
State University on the evening of May 20. The guest speaker while Mr. Keith's subject was “Structural Lumber Comes of Ay | 
was R. W. Meredith, assistant superintendent of the Columbus _ Both talks were illustrated by lantern slides, and a sound mo: 
plant of the Curtiss-Wright Corporation, who gave a talk of great picture, entitled ‘‘Trees for Tomorrow,”’ was also shown 
interest to the members on airplane-production problems. Mr . J : | 
Meredith also showed pictures of the manufacture of P-40 planes KANSAS City SECTION \ tal 
at the Buffalo plant During the early spring members of the Kansas City Sec: ake 
Cosves aim Guemen enjoyed an inspection tour of the partially constructed Pratt a ted 
Whitney plant. The tour was conducted by Tracy Wood, H | me 
The Railroads’ Wartime Responsibilities’’ was the subject of | Parsons, A. E. Barnes, and O. A. Vopel. More recently—on Ma “ee 
discussion at the May meeting of the Cleveland Section, the 26—Ladies’ Night was celebrated at the Mission Hills Count; ony 
speaker being Harry VonWiller, vice-president in charge of traffic Club. During dinner Mrs. Lawrence K. Whyte, sister of Dir pa 
for the Erie Railroad. Shortly after we entered the last war the E. E. Howard, entertained at the piano, and the after-dj 
government took control of the railroads, Mr. VonWiller pointed speaker was Robert T. Sloan. Then Kenneth K. King, direct 
out, because of failure on the part of the railroads to accomplish of the Kansas City Water Department, presented two reels , 
the necessary freight movement. Immediately after the close of | motion pictures showing the various plants and properties of «! s ~ 
the war, governmental agencies and railroad representatives department and some of its more important operations. A. 9 be 
started to form plans for more efficient operation in case of another siderable footage of the film was devoted to the water-purifica wr 
war. The result of this planning was that, although the railroads . plant and the recently added accessory softening equipm 
now have 500,000 fewer cars than during the first World War, The various officials of the department were present, and a lively rae 
freight has been handled so efficiently that no car shortage has _ discussion of water-supply problems concluded the program 4 7 
developed. Despite the tremendous burdens thrown on the rail . x 
roads, they are doing their work strikingly well, Mr. VonWiller KENTUCKY SECTION oad 
concluded A joint session of the Kentucky Section and the Student Chapter Jk Mr 
at the University of Kentucky and the University of Louisvill State Hi 
took place in Louisville on May 14. Following dinner, it wa meroves 
On May 10 members of the Colorado Section heard Leonard F announced that the winners of the Section’s annual prizes 2 wectio 
Bohner discuss his experiences in a Japanese internment camp in Junior membership in the Society are Larry Pindley, of the l: om 
southeast Asia. Mr. Bohner, who was for a number of years en versity of Kentucky, and Earl F. Gibbons, of the University 
gaged in missionary activities in the East, was away from his sta Louisville. Six students then presented papers in the Sect 
tion in Singapore at the time the war broke out and consequently annual competition for student prize papers. A committe m Ma 
unable to obtain any word of his family until he rejoined them some _ judges finally decided that the first prize of $15 should go to] 4 Miss re 
eight months later in the United States. During the evening it Caywood, of the University of Kentucky, for his paper on tn a ees 
was announced that the Section’s prize of Junior membership in construction; the second prize of $10 to G. J. Rappleyea, ol ' 1) oon 
the Society goes to G. W. Curtis, of the University of Colorado, University of Kentucky, for his paper on flight strips; and a strates 
for his paper on the All-American Canal. A number of Student _ third prize of $5 to N. G. Johnson, of the University of Louisvi! o 3 die 
Chapter members from the University of Colorado were dinner for his paper on portable airports S. Wat 
guests of the Section before the meeting ob eet result 
Los ANGELES SECTION a 
DISTRICT OF COLUMEEA GRCTION On May 12 members of the Section were guests of the 5tu 
Che road system at the Pentagon Building was discussed at the Chapter at the California Institute of Technology in Pasa 
May meeting by Joseph Barnett, principal highway design en The first speaker was Robert K. Mitchell, Student Chapter me At the 
gineer for the Public Roads Administration. Illustrating his ber, who discussed the subject of engineering education as adap" ith 
talk with lantern slides, Mr. Barnett showed how it was possible to to war conditions. An interesting talk on “Present Tren - versity 
design and construct, in record-breaking time, a new system of Aircraft Design,’ was then presented by Dr. Clark B Millika Sectin 
roads to meet the demands of the 40,000 employees in the Pentagon professor of aeronautical engineering at the Institut: Dr. M ring th 
Building. Later in the evening, Maj. Gen. Eugene Reybold, kan illustrated his talk with pictures and diagrams, those sh wing TY-treasy 
Chief of Engineers, discussed the need of the Corps of Engineers experimental planes using jet propulsion proving especially rve in } 
for men with skill in technical construction. There is need for the teresting ral 
enlistment of 9,000 such specialists each month, General Reybold , al | 
pointed out MARYLAND SBCTION ian 
Speakers at the May meeting of the Section wert 
Peckworth, assistant to the Secretary of the Society, ae 
rhere were 67 present at a joint meeting of the Section and the Hale, the Society’s Washington representative. The formet - A numbs 
Georgia Engineering Society, which took place on May 24. Atalk cussed “Employment Conditions Among Engineers. whil stern Se 
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mprovements in testing devices for concrete and cement. 


N o. 7 
ed Senate Bills 5-702 and S-607 now pending before 
wud their effect on engineers. After some general dis- 
vas decided that each member should write his repre- 

Congress expressing disapproval of these bills. At 
m of the program Ezra B. Whitman, President of the 
ie a few remarks on the post-war planning that should 
en by state and municipal authorities at the present 


METROPOLITAN SECTION 


ium on ‘““Recent Developments in Shipbuilding Facili- 
the feature of the April meeting of the Section. The 
peaker was Adolph J. Ackerman, director of engineering 
I)ravo Corporation in Pittsburgh, who outlined the re 
ful methods that have been used to place modern ship- 
an “assembly line’’ basis. Mr. Ackerman also gave 
ting details of a system utilizing submerged shipway basins 
- allow six ships to be constructed at once. This method makes 
possible to lower both the time and cost of construction, as the 
-mav be launched simply by flooding the basins. Discussion 
led by Carlton B. Jansen, manager of the contracting division 
Dravo Corporation, who described the unusual construction 
ms encountered in the use of submerged shipways. There 
wer 400 present 


Wa 


MICHIGAN SECTION 


\ talk on the technical training of the Engineers’ Corps of the 

S Army comprised the technical program at the April meeting 

he Section. The speaker was Col. P. N. Strong, recently ap- 

| district engineer in charge of the U.S. Engineer Office at 
Colonel Strong described the construction of tunnels 
fortifications at Corregidor, where he was assigned prior to 

9, and showed moving pictures of actual maneuvers, including 
onstruction of roads and tank traps and blocks 


Mip-Mrssour! SECTION 


\t the April meeting of the Section—held in Columbia on the 
Dean Frank L. Mott, of the school of journalism at the 
niversity of Missouri, spoke on “‘Engineering as Viewed by the 
Dean Mott stressed the fact that the general reading 

lic is interested in engineering subjects, provided they are 
tably written. The May meeting, which was held in Jefferson 
ty, took the form of a joint session with the Jefferson City En- 
ers Club. The feature of the occasion was a talk on “Current 
nts in Engineering Research,” given by F. V. Reagel. In his 
ik Mr. Reagel, who is engineer of materials for the Missouri 
ite Highway Department, discussed prestressed concrete and 
An 
spection of the highway testing laboratory concluded the pro- 


Mrp-SouTH SECTION 


May 5 members of the Mid-South Section met in Vicksburg, 
for a dinner with the Vicksburg Engineers’ Club. Later 
was a technical session, at which Joel D. Justin, Philadelphia 
onsultant, was the principal speaker. Mr. Justin gave an 

‘trated talk on the repair and maintenance of dams. Follow- 

ga discussion of his talk, Gerard H. Matthes, director of the 

5. Waterways Experiment Station, presented a comparison of 

results obtained by the diamond-point and shot-drill methods 

mvestigating foundations for dams. 


New Mexico SEcTION 


\t the May meeting of the Section—held in Albuquerque on 
th—it was announced that Richard Hudson Clough, of the 
versity of New Mexico, has been selected as the recipient of 
“ection’s annual prize of Junior membership in the Society. 
ng the absence from the state of William G. Bratschi, secre- 
“y‘reasurer of the Section, John O. Joerns was appointed to 
tead. A talk on the “‘Laboratory Analysis of the 
perties of Some New Mexico Soils’? comprised the 
a! program. This was given by W. K. Wagner, research 
he New Mexico State Highway Testing Laboratory 


NORTHWESTERN SECTION 


| Student Chapter members were guests of the North- 
at a meeting held at the University of Minnesota 
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on May 3. During the evening announcement was made of the 
winners of the Section’s prizes of Junior membership in the So- 
ciety. They are H. G. Bauer, of South Dakota State College; 
R. E. Thayer, of the South Dakota School of Mines; L. A. Sites, 
of the University of North Dakota; C. Hjalmarson, of North 
Dakota State College; and J. P. Fosness (first prize), H. A 
Doepke. (second prize), and R. G. Gilles (third prize), of the Uni 
versity of Minnesota. In the ceremonies of presentation, Mr 
Bauer responded for the prize winners, and Walter Reid, president 
of the University of Minnesota Chapter, spoke briefly. The 
speaker of the evening was Dean S. C. Lind, who discussed the 
civil engineer in war and peace 


PHILADELPHIA SECTION 


An illustrated talk on the Alean Highway was the feature of the 
May meeting of the Philadelphia Section. This was given by 
A. C. Clark, principal highway engineer for the Public Roads 
Administration, who discussed the part played by the Adminis- 
tration in the construction of the project. In conclusion, Mr 
Clark emphasized the excellent team work between the Army 
engineers, the Public Roads Administration, and the contractors. 
Dudley T. Corning, chief of the Philadelphia Bureau of Highways 
and Street Cleaning, was chairman of the evening. 


PROVIDENCE SECTION 


At the May meeting of the Providence Section, Ralph W. Horne 
spoke on the new sewage-treatment works at Cranston, R.I. Mr 
Horne, who is connected with the Boston firm of Fay, Spofford, 
and Thorndike, gave a detailed description of the various units 
and their functions as well as operating results. His talk was 
illustrated with lantern slides. 


ROCHESTER SECTION 


The Rochester Section reports two meetings in May. At the 
annual Ladies’ Night, the after-dinner speaker was the Rev. 
Donald Bruce MacQueen, who discussed his personal observations 
of the Orient. Motion pictures of life in China, Japan, and the 
Philippines supplemented his talk. On the 20th there was a joint 
meeting with the Rochester Engineering Society, the speaker being 
E. Leland Durkee. Mr. Durkee, who is resident erection en- 
gineer for the Bethlehem Steel Company at Bethlehem, Pa., gave 
an illustrated lecture on the erection of the Rainbow Bridge at 
Niagara Falls, N.Y. 


Str. Lours SECTION 


A talk on safety comprised the technical program at the April 
meeting of the Section. This was given by Reyburn T. Hoffman, 
secretary-manager of the St. Louis Safety Council, who stated that 
500 million man-days were lost last year as a result of accidents. 
Mr. Hoffman showed that, while considerable progress has been 
made in the reduction of industrial accidents, it is much harder to 
prevent those occurring in the homes of workers and away from 
the plants. 

Members attending the May meeting had the privilege of seeing 
a sound motion picture in technicolor, entitled ‘‘Kukan! The Battle 
Cry of China.” Filmed in the interior of China and smuggled 
out, the film gave an intimate view of the people in the various 
sections of the country and showed their unconquerable spirit 
under the most trying conditions. Robert B. Brooks, St. Louis 
consultant, gave a preliminary speech, describing the background 
of the film and predicting that the Assam Road—the new highway 
from India to China, which was started when the fall of the Burma 
Road impended—will soon be opened 


SAN D1eGo SECTION 


On April 22 Harry Campbell addressed a meeting of the Section 
on his engineering experiences in the Soviet Union, where he went 
with a group of aeronautical engineers from the United States to 
assist in solving design and construction problems. Mr. Camp 
bell is research engineer for the Solar Aircraft Company 


SEATTLE SECTION 


Members of the Section were guests of the Student Chapter at 
the University of Washington on April 26. Following dinner, 
there was considerable discussion of Section and Student Chapter 
affairs. The group then adjourned to see two films—‘‘Prelude to 
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War” and ‘The Nazis Strike'’—-shown through the courtesy of the 
Office of War Information and Col. T. G. Thompson 


SPOKANE SECTION 


At the May meeting of the Section announcement was made of 
the winners in the annual student prize contest sponsored by the 
Section. The recipients of these prizes of Junior membership in 
the Society are James Spofford, of the University of Idaho; Harold 
Gourlie, of Washington State College; and Harold Eagle, of 
Montana State College. A talk on Society affairs was then 
given by John W. Cunningham, Director of the Society. In his 
talk Mr. Cunningham discussed the spring meeting of the Board of 
Direction, post-war planning, union activity among engineer em- 
ployees, and the methods of the Army and Navy in recruiting 


engineer officers 
SECTION 


A symposium on timber comprised the technical program at the 
April dinner meeting of the Section. The program was opened 
with the presentation of a color film, which showed the vast natural 
resources of the forests of the Northwest. A paper on the pre- 
fabrication of timber structures was then read by Arthur E. W 
Dodds, chief engineer for the Weyerhaeuser Sales Company. 
The second speaker was Walter J. Ryan, chief engineer for the 
Weyerhaeuser Timber Company, who described various railroad 
bridges built by his company. The Baird Creek Bridge, in south- 
west Washington, a combination three-hinged arch of 120-ft span 
with frame-trestle approaches, is an outstanding example of 
timber ring-connected construction, Mr. Ryan pointed out 

What caused the fall of the Tacoma Narrows Bridge and how to 
design a span that will not have its weaknesses is still a live subject, 
members of the Section were told at a joint meeting with the 
Seattle Section, held on May 11. The principal speaker was O. H. 
Ammann, New York City consultant, who was in Seattle attend- 
ing a three-day session of the National Advisory Committee on 
the Investigation of Long-Span Suspension Bridges. Various 
members of the committee joined in the subsequent discussion of 
Mr. Ammann’s talk and lauded the work being done at the Uni- 
versity of Washington and the part the Washington Toll Bridge 
Authority is playing in helping finance studies in bridge con- 
struction. Later the group adjourned to the wind tunnel, where 
a 50-to-1 seale model of the ill-fated Tacoma Narrows Bridge has 
been erected for testing and calibration purposes 


PoLepo SECTION 


rhe first meeting of the newly formed Toledo Technical Council, 
of which the Toledo Section is one of twelve participating groups, 
took place on May 21. There were about 200 present to hear 
T. A. Boyd, the speaker of the evening, discuss the timely topic, 
‘Oil and Turmoil."" Mr. Boyd, who is director of fuel develop 
ment for the General Motors Laboratories at Detroit, Mich 
illustrated his talk with movies and lantern slides. Later a sound 
film, depicting the process of manufacturing pursuit planes and 
actual test-flight demonstrations, was shown through the courtesy 
of the Curtiss-Wright Corporation. The stated purpose of the 
Toledo Technical Council “is to bring closer association between 
the engineering and technical societies in the Toledo area in order 
to further serve the engineering profession and promote effective 
educational programs.’ 


Tri-City SECTION 


Che Army and Navy training program being undertaken at 
lowa City was discussed by Dean F. M. Dawson, of the University 
of Iowa, at the April meeting of the Section. Papers on ‘Trends 
in Sewage Treatment for War Construction” and “Sanitary En 
gineering Features of War Projects’’ comprised the technical 
program. These were given by Herman S. Smith and C. M. Stan- 
ley, Ir.. both of the Stanley Engineering Company at Muscatine, 
lowa The speaker at the May meeting—held in Davenport, 
lowa, on the 28th—-was J. S. Dodds, professor of civil engineering 
at Iowa State College, who discussed land surveying 


UTAH SECTION 


On May 16 about 90 members and guests of the Utah Section 
traveled by bus and automobile to the Geneva Steel Plant of the 
Columbia Steel Company. Before making a tour of the plant, 
the group was shown a large model of the plant, and J. K. Lamoree, 
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chief engineer of the plant, explained the various features of layer 
and operation. Luncheon was served in the plant caf ria, 
the return trip to Salt Lake City was made via the Ironton pla 
where a 200,000-ton blast furnace is in operation and a 30) i, 
ton furnace is just being completed. The group was tol, that : 
Geneva plant was being constructed as near the ideal as Possibk 


West VIRGINIA SECTION 


Members of the West Virginia Section met at Morganto» 
W.Va., on May 7 for afternoon and evening sessions. Speaker: 
the afternoon program were C. F. Goodrich, chief engineer of +} 
American Bridge Company and Director of the Society who di: 
cussed ‘Welding in the Structural Steel Industry”; and w 
Downs, professor of transportation engineering at West Virgin 
University, who described the proposed ‘‘Greater Morganto 
Belt Line Highway.” Discussion of the latter subject was led 
George W. McAljjin, state construction engineer for the Sta 
Road Commission of West Virginia. Following a dinner iy » 
evening, Howard F. Peckworth, assistant to the Secretary of + 
Society, discussed the activities of the Society in guarding ¢| 
interests of civil engineers in employment relations. Dean R 
Davis, of West Virginia University, then presented the Sectior 
prize of Junior membership in the Society to A. S. Cappellari 
Mr. Cappellari responded wit his impressions of “A Stude: 
Looking at the Society.” The final speaker on the program w, 
C. G. Dunnells, Pittsburgh consultant, who described the o 
struction of six government warehouses at Marietta, Pa 


Student Chapter Notes 


GEORGIA SCHOOL OF TECHNOLOGY 


Society members Van Porter Enloe and Melvin Williams » 
present at a meeting of the Georgia School of Technology Stud rgent] 
Chapter, which took place on May 26. Since the student t 


pressed a desire to have a practicing engineer point out som langes 
the trials and tribulations that they would encounter in ¢! alied | 
professional life, Mr. Williams obliged with a discussion of proble \ I 
they might expect to meet. Mr. Williams is associate enginee: any 


for the U.S. Geological Survey at Atlanta. 


CoLLeGe or THE CiTy oF New York 
On May 20 the Student Chapter at the College of the City lor 
New York elected officers for the coming year. These are Fr ney 
Roll, president; A. J. Forns, vice-president; Frank Pada = 
mak 


secretary; and George Tomlinson, treasurer. 


CIVIL ENGINEERING in Army Camps ee 


Letters addressed to Headquarters from men in milita 
\ 


service have indicated great interest in Society publications. ra 
comes a development which reaffirms, or perhaps results dir ‘ 
from, this popularity 

In the three months following March 1, about 200 subsery 
of similar character have been received for CrviL ENGINEER! N. 
These have come from Army Post engineers or from others 
authority. They have had no special geographical patter 


camps located throughout the country are represented. Some we" R.R 
from internment camps, others from arsenals, airfields, and (r wae 
ing centers. Of course a great many came from regular Av ae . 
camps 
It has always been a fair inference that this publication + re 
liked by service men. Doubtless articles on the military efor x ae 


on features connected with war activities explain the popula! 
. . eh 
part. Also, it is believed that the usual articles and 
fessional features, which attempt to present in a pleasing ¥*) 


teresting or basic developments in the field of engineering, ™ hae 
proved an attraction. Pp 

This latest evidence of interest provides added 
the effort to publish the best that the profession has epest Br 
Continued cooperation of members and Local Sections ” - Whict 
taining the high standard of ENGINEERING needed airmadas 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Corps of Engineers’ Recruiting Dinner 


Engineers. 


seneral Reybold’s address follow: 


HE scene is shifting from the areas 
of preparation here at home to the 
actual theaters of war, where there 
shead a tremendous task for con- 
We must provide and 

facilities for supply lines. 
not so much a change of pace as a 
ve of emphasis that has occurred 
of the construction activities and 


onsibilities are being transferred to 


jose skilled 


en shores, and most of the work, of 
ssity, must be done with troop units 
workers and officers are 


-awn in large numbers from the ranks of 


hor 


onstruction industry. 
ing the construction period in this 


Luring, 


wwtry, we have been fortunate in having 


aT xt 


ed from the draft 


ragn 


the battle front. 


numbers of skilled employees de- 
-their military serv- 
elayed because they were needed more 
utly on the home front than they were 
The situation has 
ged. These skills are being 
for in the actual theaters of war 
their responsibility here largely past, 
y of these skilled employees are sub- 
to selective service. 
uder the circumstances, it would be a 
mistake for these men themselves 
for the further prosecution of the war, 
ey were not enlisted in jobs where 
may continue to utilize their skills 
make this possible, a plan has been 


now 


rked out whereby, through voluntary 


tion, applicants from 18 to 38 years 


| age may continue their skills with the 


Voluntary enlist- 
may also be taken for applicants 
and 50 years of age. 

lunteering will be through 


of Engineers 


local 


SPITE the sultry weather, more than 1,500 construction men attended a dinner at the 
Commodore, in New York City, on June 3 to open a recruiting drive for the U.S. 
The purpose of the dinner, which was sponsored by the construction 
‘ metropolitan New York, was to acquaint construction men with the urgent need of 
rp Engineers for qualified technicians. 
‘on. Eugene Reybold, M. Am. Soc. C.E., Chief of Engineers, U.S. Army 


The principal speaker of the evening was 
Excerpts 


Selective Service Boards. Representa 
tives of our division, district, and area 
engineer offices throughout the country 
have been instructed to interview these 
men to determine their qualifications for 
the special skills required for our troop 
units. Those who qualify will be given a 
letter which will designate them for the 
Corps of Engineers. This letter will be 
honored at the applicant’s induction sta- 
tion, provided, of course, he volunteers 
before his order number comes up 

We solicit your help in securing these 
specialists for the Corps of Engineers. 
Such men coming into military service 
will be assigned to general service regi- 
ments, aviation engineer battalions and 
regiments, combat engineer battalions, 
bridging and ponton units, water supply 
units, and other such outfits which re- 
quire a high degree of skilled personnel. 
Units thus created are to be activated for 
use in actual theaters of war. They are 
not to be used as construction units in 
continental United States, where they 
would be in competition with the con- 
tractors and workers of this country. 

The way is open for such men to earn 
specialists’ and non-commissioned officer 
ratings. Our promise to these men is 
that we will teach them how to fight with 
the tools they already know how to use. 
They will be trained at our engineer train- 
ing centers for the specific jobs ahead. We 
want them to be just as good soldiers as 
they are workers—-ready for combat as 
well as for work. We believe this pro- 
gram affords a real opportunity for 
America’s skilled workmen who are now 
anxious to use their skills in uniform. 


N. G. Neare’s Column 
onducted by 
RoBINSON Rowe, M. Am. Soc. C.E 


LIGHT of the July dinner session 
ngineers’ Club found Joe Kerr 


‘ring his coffee to the mochaphile who 


lessor Neare 


Suy the most War Savings Stamps. 
the auction was over, the coffee, now 
en knocked down for a $50 
There's an idea,” exclaimed 

‘If the average Yank 
Sam $5 in return for a 
! cup of offee, we could finance the 
urmada of Coffee Clippers 
brazil run 


wan | le 


. inds me that we left two 
a showdown fight last May, 


the Yanks starting 1,000 strong and scor- 
ing once per man per 10 days. The 
problem was to bracket the strength of 
the japs, who scored once per man per 
40 days. Who can tell the lower limit 
such that the Yanks faced extermination 

**2,000!" echoed a chorus. 

“No argument on that, I guess. How 
about the upper limit, such that the Yanks 
win by salvaging one-half their losses 
after three days?” 

“That’s too tough,’’ moaned Joe. “I 
tried a differential equation, but it in- 
volved the strengths of one day with the 
differential Yank strength of 3 days be- 
fore. However, the limit is less than 
2,828--the answer, if salvage is im- 
mediate.” 


“TI can reduce that to 2,700," said Cal 
Klater, “but the method is too intricate 
to explain here. This presumes 3 whole 
days lost; if a pilot downed on Day |! 
misses Days 2 and 3 and works on Day 4 
the limit is 2,736." 

“Near enuf, Cal, altho I found it lower 
By dividing jap scores in two halves—one 
permanent and one estimable as an ef- 
fective gain in jap strength for the next 
3 days, it develops that this effective gain 
is reflected on both jap and Yank strengths 
in a simple infinite series. For the general 
case: 


r? 


where j and ¥ are initial strengths of japs 
and Yanks, a and b are the score-recur- 
rence periods (10 and 40 days), m is the 
salvage period (3 days), and r, the daily 
reduction rate of effective strength, is 
implied in: 


r(l —r + — r®) + — r)? 1 


For the problem, r = 0.9662985 and j = 
2,686. 

‘Here's an easier one for these dog days. 
Alenfer de l'Axe, my foreign correspond- 
ent, writes that the camouflage of pyra- 
mids in Egypt can now be disclosed. So 
that Axis planes overhead, observing azi- 
muth and parallax of base, would be mis- 
led in correcting compass and altimeter, 
the pyramids were partly painted to 
simulate a smaller square base inscribed 
in the real one. In particular, one which 
was 119 pics high on a base 204 pics square 
was made to appear 156 pics square. 
What area was painted and how much was 
azimuth affected?" 


[Cal Klaters were few—just Richard 
Jenny and James R. Bole—tho many solved 
the lower limit correctly. To the 13 different 
methods of solving the April problem, add 
3 which were delayed in the mails—from 
Dead Beat (Col. Malcolm Elliott), Bennie 
N. Netzer, ana Robert N. Woodbury. | 


Flag Cover for Civit 
ENGINEERING Again 

DuRING the week of July 4th news and 
periodical stands throughout the country 
will reflect the patriotism of a nation at 
war with a multitude of flags displayed on 
all magazine covers. Instrumental in the 
success of this program has been the Na 
tional Publishers Association, which has 
solicited the cooperation of all publica 
tions. 

Last year a similar campaign met with 
singular success and widespread public 
acclaim. It is the hope of Crvm En- 
GINEERING that the flag on this month’s 
cover will inspire its readers with a feeling 
of gratitude to their country and with a 
realization of its needs rather than elicit- 
ing tearful but quickly forgotten senti 
ment. 


in th 
prot let 2 
enginect 
» City J 
are Fr i 
Pada y vi 
mps 
milita 
is. N 
cri 
NEERIN 
thers 
mn is 
effor 
alarity 
the pr 
rw ay 
ing, 
ratio 
in mil 
345 


4 


34h Civit ENGINEERING for July 1943 


Manpower Commission 
Announces Engineer 
Shortages 


ANNOUNCEMENT has been made by the 


War Manpower Commission that acute 
shortages aré expected to occur in the 
fields of sanitary, electrical, radio, me 
chanical, aeronautical, marine, industrial, 
chemical, and metallurgical engineering 
Although the greatest need will be for 
skilled technicians in these occupations, a 
certain number of professional engineers 
will doubtless be required 

The report intimates that there are 
280,000 American professional engineers, 
of whom 19°, are in the armed forces and 
in civilian positions in the Army and Navy 
departments. Another 12‘; are in other 
governmental positions; 49° > in manufac 
turing, mining, and construction; and 
20°, m transportation, communication, 
public utilities, consulting offices, and col 
leges. In all engineering colleges, the senior 
classes for the year 1942-1943 numbered 
only 17,000. Of this number, 6,400 are 
committed to the armed forces through 
the enlisted reserve programs 

To meet present and future needs for 
technicians, government sponsored war 
training courses in engineering, science, 

many 
women 


and management can provide 
technically trained men and 
Likewise, many engineers may take short 
courses which will enable them to fill in 
demands for other types of engineers. The 
situation will be relieved to some extent 
by the release from service in the War De 
partment of 100,000 civilian employees 
Doubtless many engineers will be included 
in this number, which constitutes nearly 
80°) of all civilian workers in this depart 
ment 


Wartime Traflic Control 
Booklet Offered 


IN COOPERATION with 15 national or 
ganizations interested in highway trans 
portation, the Office of Defense Trans 
portation has prepared a guide, “Fitting 
Traffic Control to Wartime,” for use by 
local traffic authorities in readjusting 
control devices 

rhis booklet gives 12 specific suggestions 
for reorganizing signs, signals, and police 
control to meet wartime needs. The pub 
lication warns, however, that ‘“‘major 
changes should not be made except on the 
recommendation of a competent traffic 
authority, after review and study of the 
problems involved. Cities requiring as 
sistance on this score may look to the 
State Highway Traffic Advisory Com 
mittee, located in each state capital 

The booklet can be obtained by traffic 
control personnel from the Local Trans 
port Division of the Office of Defense 
rransportation, Washington, D.C 


Society Members on Techni- 
cal Advisory Board of A.1.S.C. 


AT A recent meeting of the Board of 
Directors of the American Institute of 
Steel Construction several members of the 


Society were elected to the Technical 
Advisory Board of the organization 
[his group—Herschel H. Allen, F. A 
Burdett, and C. A. Trexel—brings to 18 
the number of Society members on the 
Board 

Formed ten years ago by the Institute, 
the Technical Advisory Board consists of 
engineers of nationally recognized author- 
ity who serve in an advisory capacity 
The Board assists the Institute in its 
work of coordination of architectural and 
engineering technical requirements for 
structural steel with industrial standards 
and economy of design in the public in- 
terest. Under the guidance of the Board 
these standards are kept abreast of new 
developments in structural engineering 
and fabricating technique 
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of the U.S. Navy. At present he is sta- 
tioned at Williamsburg, Va. While Mr 
Mc Donald is on active duty L. R. Epper- 
son will be acting county engineer. 


T. N. Mize, of Commerce, Ga., is now 
superintendent of construction on a war 
project in Aruba, Dutch West Indies 


Duptey L. Lewis, until lately chief 
engineer for Wyatt C. Hedrick, of Valley 
Mills, Tex., and at one time city manager 
of Fort Worth, has been named executive 
director of the Texas State Department 
of Public Welfare 

FREDERICK H. FOWLER, consulting engi- 
neer of San Francisco, Calif., and Past- 
President of the Society, was recently 
elected president of the Society of Ameri- 
can Military Engineers 
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B. Goraas, major, Sq, 
Corps, U.S. Army, and chief engine. 
the Division of Health and Sanitatio, 
the Office of the Coordinator, of | 
American Affairs, has returned to Wa 
ington from South America, where 
working on health and sanitation pr, 


Louis G. Puts, formerly senio, 
gineer for the U.S. Bureau of Reclama 
at Denver, Colo., has been commiss 
a lieutenant commander in the Ciy; 
gineering Corps of the U.S. Naval Rey 
and ordered to Camp Peary, Va 

Jerr A. WINELAND recently resign 
associate engineer for the U.S. Bureg 
Reclamation at Denver, Colo., in orde. 
become connected with Allis-Chalme- 
Milwaukee, Wis 

N. Tracy has been comme 


sioned a lieutenant commandegijs the 
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Wittram D. Wicerns, chief es 
and vice-president in charge of eng 
ing for the Pennsylvania Railroad 
on April 30 after forty-eight years 


service of the organization He haa ™ enly 
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Sa major in the provost marshal 
gine ice of the U.S. Army. 
tat » Carr, formerly in the 
of ‘ural department of the American 


Company at Gary, Ind., has 
staff of Engineering News- 
e capacity of assistant editor. 
been assigned to the Western 


€nior 
rr 
Lal 


lama with headquarters in Chicago, IIL. 

~ Wuitam F. Guyton, who is an assist- 

med hydraulic engineer with the U.S. 

| logical Survey, was recently trans- 

from Lufkin, Tex., to Austin, where 

signe sill continue his work for the Survey 

Burea yestigating the underground water 
Order rces of the state 

1almer 

Henry M. BRINCKERHOFF, JOHN P. 

ww. E. L. MACDONALD, and SoREN 

TwoRESON are partners in the newly 

the xvanized firm of Parsons. Brinckerhoff 


from 1898 to 1928—from 1901 on as chief 
engineer. He then became a member of 
the Boston firm, Harty and Brown, and 
since 1933 had been a member of the 
Waghorne-Brown Company, also of Bos- 
ton. 


Joun Erwin Carpenter, Jr., (Jun. '40) 
Ist lieutenant in the U.S. Army, has been 
killed in action. He was 24. Following 
his graduation from the Agricultural 
and Mechanical College of Texas in 1940, 
Mr. Carpenter was connected with the 
Texas State Highway Department. Be- 
fore being sent overseas, he was stationed 
at Fort Logan, Colo. 


LEONARD CARTER CRANFORD (Jun. '40) 
a second lieutenant in the Air Force of 
the U.S. Army, was killed in a crash in 
New Jersey on September 19, 1942, 
though the Society has inct hae-d ~£ 


Alana tor of engineering from New York 
en oe miversity at its commencement exer- 
5. Nae Bes held in New York City on June 9 
wit general Somervell is commanding general 


ervice of Supply, with headquarters 

\\ 

Washington, D.C. He was recently 
! an Honorary Member of the So 


DECEASED 


Maurice Brown (M. ’05) 
ars ulting engineer of Boston, Mass., died 
had ix enly at his home at Winchester, 

+ On May 21, 1943, on his seventieth 
being iday. Except for a period of war 


€ with U.S. Shipping Board, Mr. 
Was with the Boston Bridge Works 


years. in his career he 
maintained an architectural and struc- 
tural engineering practice at Buffalo, N.Y. 


CLARENCE WALTER Hupson (M. '00) 
retired consulting engineer of Upper 
Montclair, N.J., died at his home there on 
May 10, 1943. On May 20 he would 
have been 76. From 1892 to 1906 Mr 
Hudson was designing engineer for the 
Phoenix (Pa.) Bridge Company. In 1907 
he established a consulting practice in 
New York, which he maintained until his 
retirement in 1933. Coincidentally, for 
part of this period (1907 to 1927), he was 
in charge of the civil engineering depart- 
ment of the Polytechnic Institute of 
Brooklyn. During his career as a con- 
sultant Mr. Hudson designed the Victory 
Bridge at Perth Amboy, N.J., the Wash- 
ington Bridge at Providence, R.I., and 
many other notable spans. Long a mem- 
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ber of the Society, Mr. Hudson served as 
Director from 1920 to 1922. 

Davip ANDREW Keere (M. '13) county 
engineer for Bradford County (Pa.), died 
at Athens, Pa., on May 17, 1943, at the 
age of 74. Mr. Keefe, who for many 
years maintained a consulting practice at 
Athens, designed the reinforced steel pier 
at Atlantic City and built twelve bridges 
over the Susquehanna River. At one 
time he was president of the Merchants 
and Mechanics National Bank at Athens. 


Don Pratr Keevcor (M. ‘40) senior 
engineer for the U.S. Engineer Office at 
Kansas City, Mo., died there on April 30, 
1943. Mr. Keelor, who was 53, had been 
in the government engineering service 
for almost twenty-five years. During the 
first World War he served in the Corps of 
Engineers. 

James Henry MINER (M. '09) assist- 
ant supervising engineer for the U-S. 
Bureau of Reclamation on Grand Coulee 
Dam in Washington, died at his home 
near the project on May 31, 1943. He was 
65. Mr. Miner was with the Bureau of 
Reclamation for two periods in his career 
from 1904 to 1918 and, again, from 1934 to 
his death. In the intervening period 
he was with the Dwight P. Robinson Com- 
pany, of New York, and supervising en- 
gineer for the United Engineers and Con- 
structors, Inc., of Philadelphia. From 
1928 to 1932 Mr. Miner was engaged on 
the construction of the Buenos Aires sub- 
way for Ferro Carril Terminal Central de 
Buenos Aires 

ANDREW Newton Ovurzen (Assoc. M. 
'24) superintendent of the River Rouge 
Plant of the Michigan Consolidated Gas 
Company, Detroit, Mich., died on August 
26, 1941, though the Society has just 
heard of his death. Mr. Outzen, who was 
56, spent most of his career in public 
utilities work. He had been superintend- 
ent of the Madison (Wis.) and the Bing- 
hamton (N.Y.) Gas Works, and from 
1920 on was connected with the con- 
struction and operation of the River 
Rouge Plant. 

Lours CHARLES Rockett (M. ‘'31) 
highway engineer for the Public Roads 
Administration at Santa Fe, N.Mex., 
lied there on April 13, 1943. Mr 
Rockett, who was 54, had been in the 
Santa Fe branch office of the Public 
Roads Administration since 1922. Earlier 
in his career (1917 to 1918 and 1919 to 
1922) he was with the Wisconsin State 
Highway Commission. During the first 
World War he served with the U.S. Army 
on the location and construction of rail- 
roads. 

Epwarp Henry (M. ‘12) 
professor emeritus of civil engineering at 
Lafayette College, Easton, Pa., died in 
Easton on May 26, 1943, at the age of 74 
Professor Rockwell began his teaching 
career in 1902 at Tufts College, remaining 
there until 1922. From the latter year 
to 1928 he was dean of engineering at 
Rutgers University, and from 1928 to his 
retirement a year ago he was professor of 
civil engineering at Lafayette. Professor 
Rockwell also acted as consultant to 
various groups, including the commission 
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Manpower Commission 
Announces Engineer 
Shortages 


ANNOUNCEMENT has been made by the 
War Manpower Commission that acute 
shortages are expected to occur in the 
fields of sanitary, electrical, radio, me 
chanical, aeronautical, marine, industrial, 
chemical, and metallurgical engineering 
Although the greatest need will be for 
skilled technicians in these occupations, a 
certain number of professional engineers 
will doubtless be required 

The report intimates that there are 
280,000 American professional engineers, 
of whom !9°) are in the armed forces and 
in civilian positions in the Army and Navy 
departments. Another 12°; are in other 
governmental positions; 49°; in manufac 
turing, mining, and construction; and 
in transportation, communication, 
public utilities, consulting offices, and col 
le ges In alle nginecring colle ges, the senior 
classes for the year 1942-1943 numbered 
only 17,000. Of this number, 6,400 are 
committed to the armed forces through 
the enlisted reserve programs 

To meet present and future needs for 
technicians, government-sponsored war 
training courses in engineering, science, 
and management can provide many 
technically trained men and women 
Likewise, many engineers may take short 
courses which will enable them to fill in 
demands for other types of engineers. The 
situation will be relieved to some extent 
by the release from service in the War De 
partment of 100,000 civilian employees 
Doubtless many engineers will be included 
in this number, which constitutes nearly 
80°), of all civilian workers in this depart 
ment 


Wartime Traffic Control 
Booklet Offered 


IN COOPERATION with 15 national or 
ganizations interested in highway trans 
portation, the Office of Defense Trans 
portation has prepared a guide, ‘Fitting 
Traffic Control to Wartime,’’ for use by 
local traffic authorities in readjusting 
control devices 

rhis booklet gives 12 specific suggestions 
for reorganizing signs, signals, and police 
control to meet wartime needs. The pub 
lication warns, however, that ‘‘major 
changes should not be made except on the 
recommendation of a competent traffic 
authority, after review and study of the 
problems involved. Cities requiring as 
sistance on this score may look to the 
State Highway Traffic Advisory Com 
mittee, located in each state capital 

The booklet can be obtained by traffic 
control personnel from the Local Trans 
port Division of the Office of Defense 
Transportation, Washington, D.C 


Society Members on Techni- 
cal Advisory Board of A.1.S.C. 


At A recent meeting of the Board of 
Directors of the American Institute of 
Steel Construction several members of the 


Society were elected to the Technical 
Advisory Board of the organization 
This group—Herschel H. Allen, F. A 
Burdett, and C. A. Trexel—brings to 18 
the number of Society members on the 
Board 

Formed ten years ago by the Institute, 
the Technical Advisory Board consists of 
engineers of nationally recognized author- 
ity who serve in an advisory capacity 
The Board assists the Institute in its 
work of coordination of architectural and 
engineering technical requirements for 
structural steel with industrial standards 
and economy of design in the public in- 
terest. Under the guidance of the Board 
these standards are kept abreast of new 
developments in structural engineering 
and fabricating technique 


NEWS OF ENGINEERS 


Personal Items About Society Members 


C. Ear. Wess, designer of bridges and 
division engineer for the American Bridge 
Company at Chicago, IIl., has been elected 
president of the Western Society of En- 
gineers for the year 1943-1944 

C. Morris, formerly senior 
highway engineer for the Public Roads 
Administration at San Francisco, Calif., 
has been named acting district engineer for 
the organization. He succeeds CHARLES 
H. Sweerser, who retired on March 31 
after twenty-seven years as district en- 
gineer 

James F. SANBORN is now a member of 
the engineering and architectural firm of 
Sanborn, Fitzpatrick, and Murphy, which 
has opened offices at 101 Park Avenue, 
New York 

Junrus R. GARDNER, who is a captain 
in the Sanitary Corps of the U.S. Army, 
has been assigned as assistant medical in- 
spector at Fort Francis E. Warren, Wyo. 
Prior to being commissioned he was assist- 
ant engineer for Warren and Van Praag, 
Inc., at Decatur, Ill 


A. T. McDona.p, county highway en- 
gineer for Fulton County, Georgia, and 
president of the Georgia Section of the 
Society, was recently commissioned a 
lieutenant in the Construction Battalions 
of the U.S. Navy. At present he is sta- 
tioned at Williamsburg, Va. While Mr 
McDonald is on active duty L. R. Epper- 
SON will be acting county engineer. 


T. N. Mize, of Commerce, Ga., is now 
superintendent of construction on a war 
project in Aruba, Dutch West Indies 


DupLtey L. Lewis, until lately chief 
engineer for Wyatt C. Hedrick, of Valley 
Mills, Tex., and at one time city manager 
of Fort Worth, has been named executive 
director of the Texas State Department 
of Public Welfare 


FREDERICK H. FowLer, consulting engi- 
neer of San Francisco, Calif., and Past- 
President of the Society, was recently 
elected president of the Society of Ameri- 
can Military Engineers 


Haroip B. GOTAas, major Sani, 
Corps, U.S. Army, and chief ~ 
the Division of Health and Sanitatio, 
the Office of the Coordinator, of Ir 
American Affairs, has returned to W, 
ington from South America, where hy 
working on health and sanitation pro; 


Louis G. Puts, formerly nior 
gineer for the U.S. Bureau of Reclama: 
at Denver, Colo., has been commissic, 
a lieutenant commauder in th: Civil j 


gineering Corps of the U.S. Naval Re«. 


and ordered to Camp Peary, Va 

Jerr A. WINELAND recently resign: 
associate engineer for the U.S. Burea 
Reclamation at Denver, Colo., in orde: 
become connected with Allis-Chalmer: 
Milwaukee, Wis 

RALPH N. Tracy has been com 
sioned a lieutenant commander ;; 


Construction Battalions of the U.S. Nay 


and is stationed in Philadelphia, | 
Prior to*being commissioned, Comma 


Tracy was a civil engineer for the Ha; 


esty Manufacturing Company, of Dem 
Colo 


FrReD W. STrieFeL, until lately 
engineer and manager for Samuel 
Rosoff, Ltd., at Kerhonkson, N.Y 
organized the Stiefel Construction ( 
poration, with offices at 595 Madison Ay 
nue, New York City. The organiza: 
will specialize in tunnel, subway, 
pinning, and other heavy construct 
projects. 

MELVIN A. isnow a first lieutena 
in the Sanitary Corps of the US. Ar 
stationed at Camp Grant, Ill He » 


previously sanitary engineer for the Ea 


Side Health District at East St. Louis 
ELMER K. NELSON, consulting 
engineer of Laramie, Wyo., has gon 
Sacramento, Calif., to do special post 
planning work in investigating Sacrame 

Valley resources 


Tuomas B. LARKIN was recently 
moted from the rank of brigadier ge 
in the Corps of Engineers, U.S. Army 
that of major general 


Burton G. Dwyre has resigned 
New Mexico state highway engineer 
order to accept a position in Brazil » 
Pan-American Airways, Inc 


GeorceE T. Dean, until lately assista 
professor of civil engineering at Alaba 
Polytechnic Institute, has been © 
missioned a lieutenant in the U.S. Na‘ 
Reserve and assigned to duty with 
Seabees. At present he is statione 
Williamsburg, Va 


Frep W. Crocker is now with Barr 
and Hilp, of San Francisco, Call! 
gaged on the construction of concr 
ships. He was formerly with the Pa 


Bridge Company in Honolulu, Hawa 


D. chiel eng! 
and vice-president in charge of engi 
ing for the Pennsylvania Railroad, ret! 
on April 30 after forty-eight years! 
service of the organization. He hac ™ 
chief engineer since 1936 


win canting 
Georce B. Sowers, consulting 


pec! 


gineer of Cleveland, Ohio, has ! 
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a N o. 7 
major in the provost marshal 
ce of the U.S. Army. 


+ Carr, formerly in the 
Ir val department of the American 


Wa ze Company at Gary, Ind., has 
he staff of Engineering News 
FO} ed in the capacity of assistant editor. 
or Cart been assigned to the Western 
mati + with headquarters in Chicago, IIL. 
F. Guyton, who is an assist- 
hydraulic engineer with the U.S. 
ingical Survey, was recently trans- 
from Lufkin, Tex., to Austin, where 
ne -ill continue his work for the Survey 
reau vestigating the underground water 
tder wrees of the state 
M. BRINCKERHOFF, JOHN P 
wy. E. L. MACDONALD, and SoreEN 
are partners in the newly 
= vanized firm of Parsons, Brinckerhoff, 
Nay van and Macdonald. This succeeds 
a, | former Parsons, Klapp, Brinckerhoff 
na Douglas. All the partners of these 
Har whose names are in the firm names 
pent wen and are members of the So- 
en E. EDGERTON was recently pro- 
rel from the rank of brigadier general 
e US. Army to that of major general. 
= «neral Edgerton is governor of the Canal 
m Av 
= Cuartes F. KETTERING, vice-president 
. lirector of the General Motors 
Corporation, Detroit, Mich., received the 
rary degree of doctor of science from 
tena lumbia University at the annual com- 
An ement exercises held in New York 
le tyon June | 
Maurice Berry, who is with the 
S Navy, has been assigned to the 5lst 
Naval Construction Battalion and is 
one uted at Dutch Harbor, Alaska. 
SmBERSTEIN, of Sacra- 
to, Calif., is now a technical corporal 
U.S. Signal Corps, stationed at 
ump Murphy, Fla 
re 
my Drury BurLer, civil and mining en- 
er of Sacramento, Calif., is with the 
, > Army on a new assignment as in- 
- trial specialist with the “Small War 
t Corporation.” 
SREHON B. SOMERVELL, lieutenant 
ral, Service of Supply, U.S. Army, 
re is a recipient of the honorary degree of 
aba tor of engineering from New York 
- versity at its commencement exer- 
“~~ held in New York City on June 9 
on feral Somervell is commanding general 
‘ Service of Supply, with headquarters 
Washington, D.C. He was recently 
jarre ‘ed an Honorary Member of the So- 
ty 
Pa = 


‘a DECEASED 


MAURICE FRITCHLEY Brown (M. ’05) 
~wtng engineer of Boston, Mass., died 
1 enly at s home at Winchester 
+on May 21, 1943, on his seventieth 
iday. Except for a period of war 
e with U.S. Shipping Board, Mr. 
mn Was ¥ the Boston Bridge Works 


from 1898 to 1928—from 1901 on as chief 
engineer. He then became a member of 
the Boston firm, Harty and Brown, and 
since 1933 had been a member of the 
Waghorne-Brown Company, also of Bos- 
ton. 


Joun ERwin CARPenrTeR, Jr., (Jun. '40) 
Ist lieutenant in the U.S. Army, has been 
killed in action. He was 24. Following 
his graduation from the Agricultural 
and Mechanical College of Texas in 1940, 
Mr. Carpenter was connected with the 
Texas State Highway Department. Be 
fore being sent overseas, he was stationed 
at Fort Logan, Colo. 


LEONARD CARTER CRANFORD (Jun. *40) 
a second lieutenant in the Air Force of 
the U.S. Army, was killed in a crash in 
New Jersey on September 19, 1942, 
though the Society has just heard of his 
death. He was 24 and a native of Wash- 
ington, D.C. Following his graduation 
from the University of Maryland in 1940, 
Mr. Cranford became junior engineer for 
the U.S. War Department on the Wash- 
ington National Airport project. In 
November 1941 he volunteered for the 
Army Air Force, receiving his ‘‘wings”’ 
in July 1942. 


De Witt CLINTON FENSTERMAKER 
(Assoc. M. '08) died at his home at 
Itasca, Ill., on April 6, 1943. Mr. Fen- 
stermaker, who was 69, spent his en- 
gineering career in railroad service, having 
been with the Chicago, Milwaukee, St. 
Paul and Pacific for the last twenty-six 
years of his active life. He served in 
Company A 2 U.S.V. Engineers and in 
Company 15 U.S.V. Signal Corps in the 
Spanish-American War. In January of 
this year Mr. Fenstermaker was awarded 
a life membership in the Society. 


JANON FisHer (M. '98) of Eccleston, 
Md., died in Baltimore, Md., on April 27, 
1943, at the age of 80. For many years 
a contracting engineer in Baltimore, Mr. 
Fisher built the Fallsway and many other 
public utilities in that city. 


Joun T. N. Hoyr (M. '29) chief civil 
engineer for Albert Kahn, Associated 
Architects and Engineers, Inc., of Detroit, 
Mich., died in that city on April 15, 1943. 
Mr. Hoyt, who was 76, had been chief en- 
gineer for Albert Kahn, Inc., for almost 
thirty years. Earlier in his career he 
maintained an architectural and struc- 
tural engineering practice at Buffalo, N.Y. 


CLARENCE WALTER Hupson (M. '00) 
retired consulting engineer of Upper 
Montclair, N.J., died at his home there on 
May 10, 1943. On May 20 he would 
have been 76. From 1892 to 1906 Mr. 
Pudson was designing engineer for the 
Phoenix (Pa.) Bridge Company. In 1907 
he established a consulting practice in 
New York, which he maintained until his 
retirement in 1933. Coincidentally, for 
part of this period (1907 to 1927), he was 
in charge of the civil engineering depart- 
ment of the Polytechnic Institute of 
Brooklyn. During his career as a con- 
sultant Mr. Hudson designed the Victory 
Bridge at Perth Amboy, N.J., the Wash- 
ington Bridge at Providence, R.I., and 
many other notable spans. Long a mem- 


Civit ENGinEERING for July 1943 347 


ber of the Society, Mr. Hudson served as 
Director from 1920 to 1922. 

Davip ANDREW Keere (M. '13) county 
engineer for Bradford County (Pa.), died 
at Athens, Pa., on May 17, 1943, at the 
age of 74. Mr. Keefe, who for many 
years maintained a consulting practice at 
Athens, designed the reinforced steel pier 
at Atlantic City and built twelve bridges 
over the Susquehanna River. At one 
time he was president of the Merchants 
and Mechanics National Bank at Athens. 


Don Pratr Keevor (M. senior 
engineer for the U.S. Engineer Office at 
Kansas City, Mo., died there on April 30, 
1943. Mr. Keelor, who was 53, had been 
in the government engineering service 
for almost twenty-five years. During the 
first World War he served in the Corps of 
Engineers, 

James Henry MINER (M. '09) assist- 
ant supervising engineer for the U-S. 
Bureau of Reclamation on Grand Coulee 
Dam in Washington, died at his home 
near the project on May 31, 1943. He was 
65. Mr. Miner was with the Bureau of 
Reclamation for two periods in his career 
from 1904 to 1918 and, again, from 1934 to 
his death. In the intervening period 
he was with the Dwight P. Robinson Com- 
pany, of New York, and supervising en- 
gineer for the United Engineers and Con- 
structors, Inc., of Philadelphia. From 
1928 to 1932 Mr. Miner was engaged on 
the construction of the Buenos Aires sub- 
way for Ferro Carril Terminal Central de 
Buenos Aires 

ANDREW NeEwTON Ourzen (Assoc. M. 
’24) superintendent of the River Rouge 
Plant of the Michigan Consolidated Gas 
Company, Detroit, Mich., died on August 
26, 1941, though the Society has just 
heard of his death. Mr. Outzen, who was 
56, spent most of his career in public 
utilities work. He had been superintend- 
ent of the Madison (Wis.) and the Bing- 
hamton (N.Y.) Gas Works, and from 
1920 on was connected with the con- 
struction and operation of the River 
Rouge Plant. 

Lours CHaRLes Rockett (M. ‘31) 
highway engineer for the Public Roads 
Administration at Santa Fe, N.Mex., 
died there on April 13, 1943. Mr 
Rockett, who was 54, had been in the 
Santa Fe branch office of the Public 
Roads Administration since 1922. Earlier 
in his career (1917 to 1918 and 1919 to 
1922) he was with the Wisconsin State 
Highway Commission. During the first 
World War he served with the U.S. Army 
on the location and construction of rail- 
roads. 

Epwarp Henry ROCKWELL (M. '12) 
professor emeritus of civil engineering at 
Lafayette College, Easton, Pa., died in 
Easton on May 26, 1943, at the age of 74 
Professor Rockwell began his teaching 
career in 1902 at Tufts College, remaining 
there until 1922. From the latter year 
to 1928 he was dean of engineering at 
Rutgers University, and from 1928 to his 
retirement a year ago he was professor of 
civil engineering at Lafayette. Professor 
Rockwell also acted as consultant to 
various groups, including the commission 
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on the reconstruction of the Galveston 
Causeway 

Joun FRANK Stevens (M. ‘'S8) Past 
President and Honorary Member of the 
Society, died at his home at Southern 
Pines, N.C., on June 2, 1943. He was 90 
In charge of many notable construction 
projects, Mr. Stevens had been chief en 
gineer of the Panama Canal Commission 
and chairman of the Russian Railway 
Commission. A more detailed biography 
and photographs appear in the Society 
Affairs section of this issue 


Epwy Lycurcus Taytor (M. '20) of 
New Haven, Conn., died at Camden, Me., 
on May 17, 1943, at the age of 63. In 
1906-—after several years of college teach- 
ing—Mr. Taylor entered the engineering 
department of the New York, New Haven 
and Hartford Railroad. At the time of 
his retirement in 1930 he was assistant to 
the executive vice-president. From 1931 
to 1941 Mr. Taylor was commissioner of 
the Pubiic Utilities Commission of Con- 
necticut. During the first World War Mr. 
Taylor served overseas with the U.S 


Army, having the rank of first lieutenan: 


EpGAR KENNARD WILSON 
chief engineer of the Pitometer Compa: 
New York, N.Y., died on Mar: 31, 10 
at the age of 64. Early in his career yy 
Wilson was resident engineer for y 
Philadelphia and Western Railroad a 
the Portland (Me.) Water Distric: 
assistant engineer on the constructio, 
the Panama Canal. From 1912 o» 
was chief engineer and treasurer of 
Pitometer Company. 


a 


Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From May 11 to June 9, 1943, Inclusive 


Appitions TO MEMBERSHIP 


Arsert, Gus Marri (Jun. 42), Ist Lt, US 
Army, Box 245, Worland, Wyo 


Ace Freoerick James (M. ‘43), Struc 
tural Engr., Southern California Gas Co., 1700 
Sante Fe Ave., Los Angeles (Res., 149 Hart 
Santa Monica), Calif 


Arnoraves, Newman Epwarp (Assoc. M. ‘43), 
Design Engr., Haller Eng. Associates, Inc 
38 Memorial Drive, Cambridge (Res 41 
Groveland St., Dorchester), Mass . 


Arnens, Nicworas (Jun. 43), Corporal, Com 
pany C, 1525th Service Unit, U.S. Army, 
Phoenix Hotel, Room 269, Lexington, Ky 

Aurerotn, Joun, Jr. (Jun. °43), Structures 
Engr., Fisher Aircraft Div Gen. Motors 
Corp., Memphis, Tenn 


Barro, Carpwete (Jun. Ensign 
CEC, U.S.N.R., 2585 East Ave., Rochester, 
N.Y 

Baker, Micmaet, Jr. (Assoc. M. '43), Civ. Engr 
and Surveyor, Baker Bldg., Box 111, Rochester, 
Pa 

Berocer, Lours Herman (M. ‘43), Pres., C. I 
Berger & Sons, Inc., 37 Williams St., Roxbury, 
Boston, Mass 

Bernstein, Bertram (Jun. 43), Junior 
Naval Archt. U.S.N Norfolk Navy Yard 
(Res., 401 Westmoreland Ave.), Portsmouth, 
Va 

Beskin, Leon (Assoc. M. '43), Senior Stress 
Analyst, Consolidated Vultee Aircraft Corp., 
Allentown, Pa (Res 493 Fairview Ave., 
Bridgeport, Conn.) 


Boercn, Frrepricn (M. 43), With Am. Inst. of 
Steel Constr., Inc., 101 Park Ave., New York 
17 (Res., 102 West 80th St., New York 24), 
N.Y 


BRANNIAN, JAMES Donatp (Jun. '43), 2d Lt 
U.S.M.C 2530 Franklin St., Bellingham 
Wash 

Buya, Lours Marcus (Assoc. M 43), Office 
Engr., City Engrs. Office, Room 21, City Hall 
New Orleans, La 

Burmester, Rosert Auoust (Assoc. M. 43) 
Laboratory Engr City Testing Laboratory 
3515 West Clybourn St., Milwaukee 8, Wis 


Catprron Treurcro (Jun. ‘42), Civ 
Engr Empresa de Agua y Luz Electrica 
regucigalpa, D.C., Honduras 


Carver, Cart Franxurn, Jr. (Jun. With 
U.S. Army, 1315 Richmond St., Swissvale, Pa 


Conti, Witttam (Assoc. M. ‘43), Lt., 
CRA US.N.R Bachelor Officers Quarters 
Naval Air Station, Vero Beach, Fla 


Creamer, Asten (M. '43), Dist. Constr 
Mer Pan Am. Airways, Army Post Office 
675, Care, Postmaster, Miami, Fla 

Cutcoum, Georoe Prerce, Jr. (Jun. Junior 
Structural Engr rVA, Douglas Dam, Jeffer 
son City (Res., 803 North 3d Ave., Knoxville) 
Tenn 


D'Ance.o, Josern Jun 43) Plant Engr 
Hamilton Standard Propeller, East Hartford 
Conn Res., 85 Vanner St., Johnston, R.1.) 


DaRLInG, Herpert FRANKLIN (M 43), Gen 
Contr 131 California Drive, Williamsville 
Res., 790 Le Brun Rd., Eggertsville), N.Y 


DeVatve, Aveert (Jun. '43), Private, 
we U.S. Army, 59 Pacific St., Baldwin, 


Dickey, Water Linnagus (Assoc. M. 
Lt., CEC, U.S.N.R., U.S. Naval Dry Docks: 
Hunters Point, San Francisco, Calif 


Duckerinc, CHarces (Assoc. M. "43), 
Associate Engr. (Civ.), U.S. Engr. Dept., 74 
New Montgomery St., San Francisco (Res., 
1257 Brunswick St., Daly City 25), Calif 


Ducorr, Evcene Frank (M. °43), Gen. Mgr., 
Newport News Waterworks Comm., City Hall, 
Box 545, Newport News, Va. 


Evcmicer, Freperitck Joun (Jun. Ensign, 
CEC, U.S.N.R., Regimental Staff, Ist Constr. 
Regiment, Care, Fleet Post Office, Saa Fran- 
cisco, Calif. 


PArRHALL, Markey (Assoc. M. '43), 
With U.S. Army, 1333 Birchwood Ave., Rogers 
Park, Chicago, Ill. 


Fenwick, Herpert (M. ‘43), Master 
Checker, Aircraft, Fisher Body Div., Gen. 
Motors Corp., Detroit (Res., 811 Bush St., 
Jackson), Mich. 


Fousner, Jonn Gries (Jun. '42), Care, U.S 
Submarine and Naval Air Station, Box 360, 
St. Thomas, Virgin Islands. 


Fox, Joseru Henry (Assoc. M. °43), (Joseph 
H. Fox & Co.), 1601 Empire Bldg., Bir- 
mingham, Ala. 


Giese, Jonn Rosst (M. '43), Staff Member, 
Modjeski & Masters, State Street Bldg., 
Harrisburg (Res., 3105 Vale St., Camp Hill), 
Pa 

GULLENWATERS, FRANKLIN Georce (Jun. °43), 
Junior Bridge Engr., State Div. of Highways, 
Box 1499 (Res., 2540 Ninth Ave.), Sacramento, 
Calif 

Gutiam, Cyram Otrver (Assoc. M. °43), Civ 
Engr. and Archt., Home Builders Bldg. (Res., 
2222 North Evergreen St.), Phoenix, Ariz. 


Guman, Lypon Arnswortn (Assoc. M. ‘43), 
Engr. Mosher Steel Co., Box 279, Houston, 
Tex 


Gorpssira, Frep (Assoc. M. '43), 116 Carpenter 
Ave., Crestwood, N.Y 


Gururie, Percy Lee (Assoc. M. '43), Civ. Engr., 
TVA, Douglas Dam, Jefferson City, Tenn. 
Res., 1325 South 18th Ave 
Ala.) 

Gwinn, Apner (M. '43), Res. Engr, Horner & 
Shifrin, 803 Shell Bldg., St. Lows (Res., 26 B 
Pulaski Ave., Fort Leonard Wood), Mo 


Birmingham, 


HAGADORN, Lester Turopore (Assoc. M. '43), 
Senior Engr., Wilson & Co., Box 518, Salina, 
Kans 


Hargiey, Frank (Assoc. M. ‘43), 
Civ. Engr., Fair Lawn Radburn Trust Co 
Bidg., Fair Lawn, N.J 


Hiatrr, Ronato (M. ‘43), Associate 
Engr., U.S. Engr. Office, Vicksburg, Miss. 

Hiestanp, Herperr (Affiliate ‘43), 
Asst. Treas., Engr., Griffith Co., 502 L.A. Ry 
Bidg., Los Angeles 15, Calif 


Hirst, Fravet (Jun. Capt., Air 
Corps, U.S. Army, Purcellville. Va 


Hovpen, James ToumMaNn (Jun. '43). Bp 
U.S.N.R., 477 West Broadway, Gran 
Ohio. 


KAMINSKI, WILLIAM STANLEY (Assoc M 
Capt., Corps of Engrs., U.S. Army, US Po 
Office, Mobile, Ala. 


Kaver, THropore Josern (M. °43) Ay 
Secy., Am. Concrete Pipe Assn, 1149 Muse 
Bidg., Washington, D.C. 


JOHN FiTzGeRALD (Assoc M 
Lt. (jg), U.S.N.R., 1744 South Xanthus &' 
Tulsa, Okla. 

Kesster, Hersert Witty (Assoc M 
Field Engr., Federal Public Housing Author 
Box 657, Killeen, Tex 

Kruszewsk!, Epwin Tomas (Jun. '43), Jus 
Stress Analyst, Glenn L. Martin Co 2; 
4900 Ross Rd.), Baltimore, Md 


Burr Ropert (M. ‘43). Chi Bow 
C. & N.W. Ry. and C.St.P.M. & O Ry 
West Madison St., Chicago, Il! 


Larson, ArtHur (Jun. Lt 
U.S.N.R., 811 Crotona Park North, Ne 
York 60, N.Y. 

Leary Witrrep Jonun (M. °43), Runway « 
Road Engr., Transportation Supt., Please 
ville Constructors, Inc., 10 Bast 40th § 
New York, N.Y. (Res., 321 South Excels 
St., Butte, Mont.) 


Len, Atpen Westey (Assoc. M. ‘43), Proje 
Engr., The Austin Co., Pittsburg, Calif 


Li, Rospert (Jun ‘43), 
Draftsman, Stone & Webster Eng. Cor 
Federal St., Boston (Res., ¥.M.C.A.. New! 
Mass. 

Linper, Ropert Eart (Jun ‘43), Envy 
U.S.N.R., 360 Baldwin Ave., Sharon, Pa 


Francis Merwin As 
M. '43), Winchester Hall, Vale Univ, 
Haven, Conn 

Lourse, CHartes Harorp (Assoc M 
Care, Ingalls Iron Works Co., $16 Ma« 
Temple Bidg., New Orleans, La 


Luna, AvucGust (Assoc. M. > 
Engr., Constr., Liberty Mutual Ins. ( 
Rockefeller Plaza (Res., 2600 Creston 
Apt. E), New York, N.Y 


MacKay, Tomas Rosert (Jun. + 
Engr. (Hydr.), U.S. Geological Survey 
East State St., Ithaca, N.Y 

Marer, (M. '43), Dist. Eng 


Dept. of Public Works, 216 Civil Court © 
(Res., 2015 Joseph St.), New Orleans 


4 


4 


Margouez, Danny Cajsutrus Assoc. M 
Associate Structural Engr Bonnevi' 
Administration, North East | 
(Res., 1903 South East Ladd Av« 

Ore 

Metcner, Max (Jun. 
Army, Box 61, La Grange, Tex 

Moke, Eric Cart (M. '43), Chf. Engr. 


& Schaefer Co., 307 North Michiga® ’ 
Chicago (Res., 723 Forest Ave, Mis 
Park), Ill 

Mouser, Paut WeLty 
ordinating Utilities Engr 
Box 342, Hastings (Res., 351! 
Lincoln), Nebr. 


Assoc. M. * 
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E.woop (Jun. '42), 2500 East 35th 


“utenan: Lake City, Utah 
Pace (Assoc. M. °42), Lt. (jg), 
M N "R 101 Chandler Court, Williams 


‘omp. 

cx Lewis (Assoc. M. °43), Maj 
rs.. Army, U.S. Engr. Office 


ireer = 17 acramento, Calif 
for ves Buackstone (Jun *43), En- 
road ar » ¢ S), U.S.N.R., Production Div., 
Ne ard Charleston, S.C 
rict, 
erp Rov Lee (Assoc. M. 43), Engr., 
UCtior and Constr, District of Columbia 


OD ate 


D 312 District Bldg.. Washington 

: k 4624 Twenty-third Rd., North, 

OF th Va 

ercrvaL Lyte (Assoc. M. '43), Care 
Dept., Oregon Shipbuilding Corp., 


et d. (re 
Cuune Lane (Assoc. M. °43), Mech and 
tural Designer and Checker, Designers 
‘Industry, Inc., 2915 Detroit Ave. (Res., 
Franklin Blvd.), Cleveland, Ohio 
sce. Dewey (Assoc. M. 701 
Nichols St., Fulton, Mo 
RTERFIEL ALEXANDER (Affiliate 
Vice-Pres., The Union Metal Mfg Co., 
Maple Ave., N.E. (Res., 325 Twenty- 
od St.. N.W.), Canton, Ohio. 
ew. Istpor Dorr (M. '43), Chf Engr. 
vrrett & Hilp, 918 Harrison St. (Res., 54 
» Ave), San Francisco, Calif 
Town Lewrs (Assoc. M. °43), Lt., CEC, 
Gres Washington, D.C (Res., 2400 
cander Ave., Alexandria, Va.) 
StePHen CARPENTER (Assoc. M 
US deg Gen. Supt., Walsh Constr. Co., and J. 
Steer Inc Box B, Bergen Station, 
43), As rey City, N.J Res., 16 Byron Ave., 
149 Mun e Plains, N.Y.) 
k Wattam Hosea (Jun. '43), Asst 
M. '¢ ner. (Civ War Dept., Box 80, Vicksburg, 
anthus § 
Vicror Twrntnc (Assoc. M. '43), 
M ‘4 timator, Jay Downer, Idlewild Airport, 
Author Sth r. Jamaica South (Res., 501 Tulip 
| Park), N 
43), Jun Tueopore Jr. (Jun. '42), Eng. 
Co. (Re \id Public Roads Administration, Whitehorse, 
Yukon Territory, Canada 
Chf. Eng Harotw Austin, SR (Assoc M *43), 
O. Ry. # isociate Engr Head, Drainage Section, 
S Engr. Office, Box 4970 (Res., 4134 Dover 
Lt Jacksonville, Fla. 


Yorth, Nes rr, Ricnarp Lucas (Jun. '43), Transitman 
Insp, Alabama Power Co., Gorgas, Ala. 


‘anway aver, Georce Artuur (M. ‘'43), Engr., 
Pleasa worge |. Glover, Co., Inc., 1430 Whitney 
t 40th S Bldg (Res, 1237 Leonore St.), New Orleans, 
th Excels 
HARISTANIAN, AxTHUR JacoB (Assoc. M. '43), 
43). Proie Insp. Norton Co., 1 New Bond St. (Res., 
Cali 74 Fox St.), Worcester, Mass 
Desist mets, Lawrence (Assoc. M. '43), 
Corp. 4 Res. Engr, Stone & Webster Eng. Corp., Box 
Newtor Williamsport (Res., 414 West 4th St., 
Williamsport 1), Pa 
3), Basis EMAKER, Ropert Rapcuirre (M. °43), Chf- 
o. Pa tngr Harbor Dept., City of Long Beach, 
3 El Embarcadero (Res., 29026 Cedar Ave.), 
= Ass mg Beach, Calif 
AUMAKER, CLARENCE ARNOLD (Assoc. M. °43), 
ws ‘st Lt. Corps of Engrs., U.S. Army, 806 East 
16 Mas Main St.. Prescott, Ark 
Cuester Tomas (Assoc. M. ‘°43), 
43). Sal thee Engr. Constr. Div., Koppers Co., 
Ins. Aobuta, Pa Res., 1339 McCutcheon Rd., 
reston A Richmond Heights Mo.) 
Witttam Harris (M. '43), 1150 Park 
43), A ‘hve New York, N.Y. 
STANFORD (Jun. '43), Engr. 
acer Candidate, U.S. Army, 1461 Twenty- 
Ener. sth Ave.. San Francisco, Calif. 
DoNALD JerrERSON (Assoc. M. °43), 
BS wd Highway Engr.. U.S. Public Roads 
M ““imstration. 720 Phelan Bldg., San Fran- 
Calif 
evi 
Us 


THomAs Linpsgey (Assoc. M. °43), Lt 
U.S.N.R., 610 South Florence, 


TLAND (Assoc. M. °43), Asst 
River Ordnance Works, E. I 
‘emours & Co., Inc., Box 260 

2ist St.), Terre Haute, Ind 


RDICH Dan (Assoc. M. '43), 
Js glehart, Caldwell & Scott, 
aval Hospital | (Res., 119 


+ and seventy-eighth St_), 


Tuomas, Epwarp Harper (Assoc. M. ‘43), 
Bridge Designing Engr., Washington Toll 
Bridge Authority, Box 1583, Tacoma, Wash 


Tuomas, Joun Ira (M. °43), Prin. Engr., U.S 
Engr. Office, 1410 North East 2d Ave., 
Miami, Fla 


Tomi, Ropert Kinostey (M. ‘43), Editor, 
Construction Methods Magasine, 330 West 
42d St., New York, N.Y 


TRAXLER, Ropert WinGate (Jun. '42), Drafts- 
—_ Am. Bridge Co. (Res., 751 Carolina St.), 
Gary, Ind 


Trotrer, Josern Pierce (M. °43), Chf. Engr. 
Ernest Constr. Co., 174 Louisville St. (Res., 
58 Glenwood Ave.), Mobile, Ala. 


Tryocc, CHartes Evererr (Jun. 43), Ensign, 
E-V (G), U.S.N.R., McGregor, Iowa 


VAN Reuts, ArtHur Geatty (Assoc. M. '43), 
Asst. Engr., The Baltimore Transit Co., 410 
Equitable Bidg., Baltimore 2 (Res. 4604 
Northwood Drive, Baltimore 12), Md 


VeRMILYA, FLoyp Durtanp (M. '43), Chf. Insp., 
Sanderson & Porter, 1111 Rialto Bldg. (Res., 
214 East Armour Blvd.), Kansas City, Mo. 


Vickery, CHARLES Watson, JR. (Affiliate '43), 
Senior Statistician, Office of Defense Trans- 
portation, 4117 Interstate Commerce Comm. 
Bidg., Washington, D.C 


Warcer, (Jun. Draftsman, Boeing 
Airplane Co. (Res., 426 South Hillside), 
Wichita, Kans 


Wavueon, James Harry (Assoc. M.'43), Road De- 
sign Engr., State Dept. of Highways, Baton 
Rouge, La 


Wicorns, Donatp Covey (Jun. '43), Ensign, 
CEC, U.S.N.R., U.S. Naval Constr. Training 
Center, Camp Peary, Va. 


Wi_pscuute, Henry BALowin (Assoc. M. ‘43), 
San. Engr., Greeley & Hansen, 6 North Michi- 
gan, Chicago, Ill (Res., Waterview Apart- 
ments, Apt. N-2, Portsmouth, Va.) 


Leste (Assoc. M. '43), Engr.-Di- 
rector, Governor's Comm. on Metropolitan 
Transportation, 14 College St., Providence, 
R.I 


Witson, James Matcotm (Jun. ‘43), Ensign, 
CEC-V (S), U.S.N.R., 5314 Riggs Rd., Over 
land Park, Kans. 


Wriison, Merun (Jun. 2d 
U.S.M.C., Pyatt, Ark. 


Zacn, Leon Henry (M. '43), Chf., Site Planning 
Unit, Eng. Branch, Constr. Div., Office, Chf. 
of Engrs., War Dept., Temporary H, Twenty- 
third St., N.W. (Res., 2630 Adams Mill Rd., 
Apt. 201), Washington, D.C. 


MEMBERSHIP TRANSFERS 


Beat, (Jun. '37; Assoc. M 
*43), Associate Engr., Dept. of Public Health, 
Atlanta (Res., Vineville Court, Apt. D-3, 
Macon), Ga. 


Bray, Oscar Simon (Assoc. M. M. '43), 
Structural Engr., Jackson & Moreland, 31 St. 
James Ave., Boston, Mass. 


BRENNAN, WILLIAM ANDERSON (Assoc. M. ‘33; 
M. °43), Coordinator, Control Instrument 
Co., Inc., Bush Terminal (Res., 450 Clinton 
Ave.), Brooklyn, N.Y. 


Cassect, Davip Bennett, Jr. (Jun. "34; Assoc. 
M. ‘43), Constr. Engr., Bates & Rogers 
Constr. Corp., lll West Washington 5St., 
Chicago, Ill. (Res., 1136 South Gramercy 
Drive, Los Angeles, Calif.) 


Decker, Leroy (Assoc. M. M. '43), 
Senior Engr., War Relocation Authority, U.S. 
Indian Irrig. ‘Service, Pasker, Ariz. 


TOTAL MEMBERSHIP AS OF 
JUNE 9, 1943 


Members............... 5,924 
Associate Members. 7,234 
Corporate Members. 13,158 
Honorary Members 33 
Affiliates 73 
Fellows l 
(Total June 9, 1942 17,807) 
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Forests, Jounson Linvitce (Jun. "33; Assoc. M. 
'43), Field Engr., Stone & Webster Eng. Corp., 
Box 527 (Res., 5332 Gladstone Pl., Apt. B), 
St. Louis, Mo 


GarRpnerk, Werner CLaRKe (Assoc. M. ‘40; 
M. '43), City Engr., Supt., Water Dept., City 
Hall (Res., 11 Forest Lane), Salisbury, Md 


Grerascn, Arpen Repmonp (Jun. "30; Assoc 
M. '43), Ist Lt., Corps of Engrs., U.S. Army, 
Headquarters S-4, Engr. Replacement Train 
ing Center, Fort Belvoir, Va 


Gorpanier, Joan (Jun. ‘32, 
Assoc. M. '42), Lt. Comdr., CEC, U.S.N., 900 
Book Tower, 1249 Washington Blvd., Detroit, 
Mich 


Harris, Epwarp Hoorer (Jun. 39; Assoc. M. 
"43), With Remington Arms Co., Inc., Barnum 
Ave., Bridgeport, Conn 


Hecumer, Lovurs (Jun. Assoc. M 
‘43), Engr.-Estimator, Mohler Constr. Co, 
1223 Connecticut Ave, N.W., Washington, 
D.C. (Res., 400 North George Mason Drive, 
Apt. 1, Arlington, Va.) 


Hure, Samuet Sze Lien (Jun. ‘36; Assoc. M 
‘43), Geodetic Computer, Corps of Engrs., 
U.S. Army, 8422 One hundred and eighth St., 
Richmond Hill, N.Y. 


Jensen, VeRNOoN Perer (Assoc. M. '33; M 
"43), Research Associate Prof., Theoretical 
and Applied Mechanics, Univ. of Illinois, 103 
Talbot Laboratory, Urbana, II! 


Jounson, CHARLES FRANKLIN (Assoc. M. ‘39; 
M. '43), Chf. Engr., Commrs. of Sewerage of 
Louisville, 422 Marion E Taylor Bldg. (Res, 
202 Pennsylvania Ave.), Louisville, Ky. 


Knox, VeRNon (Jun. Assoc. M 
43), Engr , Technical Service Dept., Compania 
de Petrolio Lago, Apartado 849, Caracas 
Venezuela 


Leste, ALEXANDER (Jun. Assoc. M. '43), 
Capt., Royal Engrs., 5 Douglas Gardens, Edin 
burgh 4, Scotland. 


LETOURNEAU, DortA Georoe (Jun. '27; Assoc 
M. '37; M. '43), Project Mer., Braum & Stuart 
Co., Broad St. Station Bldg., Philadelphia, Pa 
(Res., 176 Madison Ave., Mount Holly, N.J.) 


LieRBor, RINARD TuHeoporRe, Jr. (Jun. ‘35; 
Assoc. M. '43), Associate Civ. Engr., U.S.N 
Public Works Office, Charleston, S.C. 


Mclver, ANGUS VauGHN (Assoc. M. '25; M. 
*43), Archt.-Engr., Box 1945, Great Falls, 
Mont 

Muns, Freperick Ross, Jr. (Jun. "26; Assoc. 
M. ‘31; M. '43), Gen. Supt., San Francisco 
Bridge Co., 503 Market St., San Francisco, 
Calif. 

ParLerick, Hunt (Jun. "36; Assoc. M. 
"43), Asst. Div. Engr., State Highway Dept., 
Box 382 (Res., 12 Wilber St.), Keene, N.H. 


Raper, Harry Apam (Assoc. M. '10; M. °43), 
Pres. and Gen. Mgr., Chinese Eng. & Develop- 
ment Co., Inc., 51 Canton Rd., Shanghai, 
China. 

ROSENGARTEN, CARL ALFrRep (Assoc. M. ‘38; 
M. '43), Architectural Engr., The Ballinger Co., 
105 South 12th St., Philadelphia (Res., 1614 
Ridgeway Rd., Upper Darby), Pa. 


Srratron, James Howson (Assoc. M. '37; M. 
'43), Col., Corps of Engrs., U.S. Army, 2824 
South Joyce St., Arlington, Va. 


TELLEPSEN, Howarp (Jun. Assoc 
M. '43), Vice-Pres., Tellepsen Constr. Co., 3900 
Clay Ave., Houston, Tex. 

Zrecier, Amos Apprs, Jr. (Jun. '27; Assoc. M 
'43), Designing and Estimating Engr., Am 
Bridge Co., 71 Broadway, New York (Res., 
8309 Talbot St., Kew Gardens), N.Y. 


REINSTATEMENTS 


BUCHANAN, GrorGe Henry, Assoc. M., rein- 
stated May 21, 1943, 


Carper, Witttam Burpes, Assoc. M., rein 
stated May 25, 1943 


Dipert, Hersert McMriren, M., reinstated 
May 24, 1943 


LICHTENSTEIN, Harry, Assoc. M., 
May 25, 1943 


reinstated 


Rooney, M., reinstated 


May 24, 1943 
SuLtIvAN, Donan, Assoc. M., reinstated 
May 26, 1943. 
RESIGNATIONS 


Hurrine, Byrp, Assoc. M., resigned 
May 14, 1943 


Josuscn, Frep Henry, Jun., resigned May 25, 
1943 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


Jury 1, 1943 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 


Every member is urged, 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 


therefore, to scan carefully GRADE ReQuireMeNnt AGE Active 
the list of candidates pub- PRACTICE 
Qualified to design as well as 
lished cach month in Crvit Member te disect important werk 35 years 12 years 
ENGINEERING and lo furnish 
: Associate Qualified to direct work OF « 8 
the Board with data which Member «/ years years 
may aid in determining the Qualified ter cubpectessional 
Junio. 20 years 4 years 
eligibility of any applicant. ; ; 
It is especially urged that Qualified by scientific acquire 
Affiliate mentsor practical experience 35 years 12 years 


a definile recommendation as 
to the proper grading be 
given in each case, inasmuch 


to cooperate with engineers 


* In the following list RCA (responsible charge— Associate Member standard) denotes 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
charge— Member standard) denotes years of responsible charge of IMPORTANT work, 


as the grading must be based i.e, work of considerable magnitude or considerable complexity 


APPLYING FOR MEMBER 
Boeck, Racen Eimer, Milwaukee, Wis. (Age 38) 
Claims RCA 7.0 RCM 6.0) June 1928 to 
date Structural, Mining, and Welding Engr., 
Worden Allen Co., Cons. and Contr. Engrs. and 
Structural Steel Fabricators 


Breowne, Waiter Estaven, Milwaukee, Wis 
(Age 45) (Claims RCA 7.0 RCM 12.0) 1931 to 
date in private practice 


Buagp, Rospert Eraristre, Washington, D.C 
(Age 47) (Claims RCM 18.4) March 1938 to 
date Archt. Fagr.. with U.S. Dept. of Interior, 
Indian Affairs, and (since June 1942) Federal 
PHA previously Res. Engr., PWA 


Carison, Artuur, Boulder City, Nev 
Age 50) (Claims RCA 4.5 RCM 19.8) Nov 
1941 to date Staff Engr., Basic Magnesium, 
Inc , Las Vegas, Nev previously Bldg. Contr., 
Columbus, Ohio 


Conen, Sromunp (Assoc. M.), Detroit, Mich 
Age 44) (Claims RCA 4.4 RCM 6.6) Nov. 1940 
to date with U.S. Army, as Capt., Corps of 
Engrs and (since March 1942) Major; pre 
viously with Dept. of Public Works, Detroit, as 
Asst. Structural “Engr. and First Asst. to 
Associate Engr 


DAWSON lames Weaver, Texarkana Ark 

Age 50) (Claims RCA 17.3 RCM 11.6) 1941 

to 1943 Water and Sewer Engr, Red River 

Ordnance Depot; previously in private practice 
of civil engineering 


Fortier, Ernest CLevetanp (Assoc. M.), Red- 
wood City, Calif Age 48) (Claims RCA 13.4 
RCM 10.7) April 1930 to date with Office of 
Indian Affairs, U.S. Dept. of Interior, as As 
sociate Engr., Asst. to Director of Irrigation, 
Superv. Engr., and Dist. Engr 


GenTLemMan, Lawrence Mires (Assoc. M.), 
Watertown, Mass Age 44) (Claims RCA 5.6 
RCM 6.3) Feb. 1941 to date Div. Engr., Shreve, 
Lamb & Harmon-Fay, Spofford & Thorndike; 
previously Asst. Engr., Senior Civ. Engr., and 
Associate Civ. Engr., Metropolitan Dist. Water 
Supply Comm., Boston 


Grisert, Jack Hire, New Orleans, La. (Age 42) 
Claims RCA 9.0 RCM 10.6) May 1041 te date 
Lt. Comdr., CEC, U.S.N.R.; previously Office 
Engr., and Senior Res. Engr., Tennessee Dept 
of Highways & Public Works, Jackson, Tenn 


Guage Vernon Lovurs, Sacramento, Calif 
(Age 53) (Claims RCA 1.8 RCM 27.8) Oct 
1933 to date with U.S. Engr. Office, as Field 
Res. Engr., Area Engr., Constr. Engr, and 
(since May 1941) Area Engr. 


Hoocre, Mores, Fort Riley, Kans 
(Age 49) (Claims RCA 1.4 RCM 11.0) Aug. 
1922 to date with U.S. Engrs., as Asst. to Dist 
Ener., Instructor, Asst. to Pres., Mississippi 
River Comm., Dist. Engr., Executive Officer, 
and (at present) Brigadier General, 9th Ar- 
mored Div., Ft. Riley, Kans 

Homan, Jenninos, Salt Lake City, 
Utah. (Age 44) (Claims RCA 9.2 RCM 7.8) 
Aug. 1938 to date with U.S. Engr. Office, as 
Associate Engr Engr.-in-charge, Chf. Engr 


and (since Dec. 1942) Chf., Civ. Works Sub 
div 


Jounstron, (Assoc. M_), Little 
Rock, Ark Age 44) (Claims RCA 11.8 RCM 
8.2) March 1943 to date Engr, NYA; pre 
viously Engr MacCrea-Bair-Lefever Chf 
Engr., Associated Archts. and Engrs. of Little 
Rock; Asst. Engr., Holway & Cochrane: with 
Arkansas Highway Dept. in various capacities 


Jones, Tuomas Henry (Assoc. M.), Rockville 
Centre, N.Y Age 46) (Claims RCA 7.4 RCM 
12.7) Feb. 1943 to date Lt. Comdr., CEC 
U.S.N.R.: previously Asst. Gen. Supt., Walsh- 
Driscoll Co Trinidad, B.W.1.; Chf. Engr., 
Elmhurst Contr. Co., Inc., New York City; 
Deputy City-Wide Engr. and Deputy Director, 
WPA, New York City 


APSCHULL, CHARLES ConraAD, Deerfield, Ill. 
(Age 51) (Claims RCA 3.6 RCM 21.1) Feb. 
1942 to date Project Mer., W. E. O' Neil Constr 
Co., Great Lakes, Ill previously Pres. and 
Gen. Mer., Kapschull-Davis Co., Gen. Contrs., 
Chicago, IIL. and Gen. Mgr. and member of 
firm, Kapschull & Co., Gen. Contrs., Deerfield 


Korner, Stantey Wevanpr, Ellwood City, Pa 
(Age 43) (Claims RCA 4.2 RCM 5.7) Dec. 1941 
to date Constr. Estimator, Constr. Dept, 
Westinghouse Elec. and Mfg. Co., Pittsburgh; 
previously Office Engr. and Purchasing Agent, 
Matthew Leivo & Sons, Gen. Contrs., New 
Castle, Pa Office Engr., W. F. Trimble & 
Sons Co., Gen. Contrs., Pittsburgh; Draftsman 
and Structural Engr. with Edwin Howard, 
Archt., Butler, Pa 


amM, Ricarpo, Richmond, Va. (Age 
43) (Claims RCA 0.5 RCM 11.5) June 1942 to 
date not on engineering; Oct. 1941 to June 
1942 ill: previously Structural Designer, Bas- 
kervill & Son, Richmond; Mgr. of his own firm 
in Copenhagen, Denmark. 


erperR, Max, Waukegan, Ill. (Age 37) (Claims 
RCA 1.8 RCM 5.3) July 1941 to date Lieut., 
CEC, US.N.R., acting as Asst. to Public 
Works Officer, 9th Naval Dist.; previously 
with Harry M. Lewis, Real Estate Manager 
Agent, as Engr. and Supervisor; also Teacher 
of technical subjects, New York City Board of 
Education. 

Haroip Lovuts, Kirkwood, Mo. (Age 47) 
(Claims RCA 13.5 RCM 8.1) 1930 to date with 
Missouri Highway Dept., Div. 6, Kirkwood, 
Mo., as Designer, Asst. Plans and Survey 
Engr., and (since 1938) Div. Survey and Plans 
Engr. 


ucas, Haroup Louisville, Ky. (Age 35) 
(Claims RCA 3.0 RCM 6.8) July 1929 to date 
with American Creosoting Co. and its subsidi- 
aries, in various capacities, since March 1943 
as Chf. Engr. 


Martin, Rosert Emmett (Assoc. M.), Boston 
Mass. (Age 35) (Claims RCA 1.8 RCM 9.5) 
March 1942 to date Engr., Stone & Webster 
Eng. Corporation; previously with Havens & 
Emerson, Cons. Engrs., Fort Knox, Ky., J. S 
Watkins, Cons. Engr., Lexington, Ky.; Ken- 
tucky Dept. of Highways. 
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NUMBER 7 


upon the opinions of those who know the applicant personally a 
well as upon the nature and extent of his professional experienc 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu. 
nicated to the Board 


RESPONSIBLE 
Communications relating 


CHARGE oF 


Work 
‘ to applicants are considered 
ReM®* strictly confidential 
he Board of Direction 
RCA* will not consider the appli 
cations herein contained from 
residents of North America 
until the expiration of 
RCM* days, and from non-resident 


of North America until th 
expiration of 90 days trex 
the date of this list. 


Metros, Benjamin CHARLRS, Chicago 
(Age 43) (Claims RCA 8.0 RCM 115) Dee 
1942 to date Asst. Subway Ener. (Constr 
Administrative), Dept. of Subways Chicago 
previously Supt. (Constr), Jamaica Bas 
Contrs.; Asst. Subway Engr., Dept. of Sut 
ways & Superhighways, Chicago 


Ortey (Assoc. M.), Lakewood 
Colo. (Age 39) (Claims RCA 8.0 RCM 45 
March 1941 to date with Prouty Bros. Eng Co 
as Chf. Designer and Engr., and (since Pe 
1942) Prin. Asst.; previously Engr. Tiptes 
Eng. Co.; member of firm, Sanford & Phillips 
Cons. Engrs., Colorado Springs 


Price, Epwarp Leo, Moultrieville, SC (Ag 
44) (Claims RCA 2.1 RCM 168) Jan 16% 
date Senior Draftsman, Hull Sec., Charlectos 
(S.C.) Shipbuilding and Drydock Co; pre 
viously Senior Civ. Engr. (P-5), Corps of Engrs 
U.S. Dist. Engr. Office, Memphis; Senior Civ 
Engr. (P-5), Utilities Div., Corps. of Engrs 
Camp Davis, N.C.; with PWA., 


Rawtiins, Georce Skevincron (Assoc. M 
Charlotte, N.C (Age 38) (Claims RCA 94 
RCM 7.7) Sept. 1941 to Jan. 1942 member of 
firm, and Feb. 1942 to date Executive Vice 
Pres., J. N. Pease & Co.; previously im private 
practice, Charlotte, N.C 


Saver, Herpert (Assoc. M.), Baltimore 
Md. (Age 55) (Claims RCA 40 RCM 27 
June 1914 to date with Consolidated Gas, Ele 
Light & Power Co., Baltimore, as Designer 
Asst. to Elec. Engr., and (since Oct 1919)@ 
charge of Elec. Eng. Drafting Dept 


ScnuMANN, Georce Epoarp (Assoc. Fast 
Cleveland, Ohio. (Age 43) (Claims RCA 3? 
RCM 9.7) Oct. 1938 to date with Wilbur Wat 
son and Associates, since Feb. 1943 as Asst 
Chf. Engr.; previously with Arthur G. McKee 
Co., Cleveland. 


Smatt, Gupert, Providence, RI. (Age 3 
(Claims RCA 4.7 RCM 18.0) July 1925 date 
Engr., City Engr’s. Office, Providence RJ 

Mass 

July 

Water 

1926 


Apams (Assoc. M.), Holyoke 
(Age 46) (Claims RCA 5.6 RCM 160 
1920 to date with Holyoke (Mass 
Power Co., as Engr. and (since Dec 
Chf. Engr. 

Tuompson, Samuet Hype (Assoc. M.), Washing 

ton, D.C (Age 44) (Claims RCA 67 RC 

7.5) Dec. 1940 to date Prin. Engr Chi . 

Energy Resources Unit, National Resource 

Planning Board, and Secy., Energy Ressares 

Comm.; previously Engr. and Senior Eng 

Federal Power Comm., Washington, D.C 

VASSILIEV, SERGIUS ALEXANDER Brewster, 
(Age 62) (Claims RCA 2.0 R¢ M 312 
date with Sanderson & Porter, aod Ms — 
& Tool Designing Co., New York City = 
Allied Aviation Corporation, B 
previously Pres., United Eng. anc Export 

Vreattr, Raymonp, Elmira, N.Y (Age 
(Claims RCA 3.5 RCM 6.0 June 192 
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